Economic Planning for 1960 
By R. ROBEY 


Newly Elected Officers and Directors for 1959-60 


What’s Wrong with Motor Oil Sales and What to Do About It 
By R. CUBICCIOTTI 


Non-Soap Greases III. A Systemization of the States of 


Solids Dispersed in Organic Media 
By J. J. CHESSICK 


NLGI 1958 Production Survey 


it's time to say WITCO 
for your grease-making stearates! 


—and here’s why. You’ll find that Witco 
stearates are uniform, free from foreign 
matter, with low moisture and low soluble 
salt content. They’re specifically designed 
for transparent waterproof greases... 
range from medium to extremely high gels 
of excellent stability, smoothness, color 
and strength. 


Write today for technical data and samples. 


Witco Stearates for the grease 
industry include: 


Aluminum Stearates 
(medium, high and very high gels) 


Lead Naphthenate 
Lithium Stearate 
Lithium Hydroxystearate 


Barium, Calcium, Lead, Magnesium, 
Sodium Stearates to meet 
special requirements 


WITCO CHEMICAL COMPANY, Inc. 


122 East 42nd Street, New York 17, N. Y. 
Chicago - Boston - Akron - Atlanta - Houston - Los Angeles 
San Francisco - London and Manchester, England 
Montreal and Canada (P. N. Soden & Co., Ltd.) 
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NLGI’s “Award for Achieve- 
ment” has been awarded only eight 
times and here, W. H. Saunders is 
the eighth recipient, while Mrs. 
Saunders watches proudly. Giving 
the tray for the Institute is W. M. 
Murray, a member of the Board of 
Directors and a past president of 
NLGI. Saunders was honored for 
his 25 years of service on the NLGI 
Board of Directors, during the An- 
nual Meeting in his native city of 
New Orleans. Story on page 310. 
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By H. A. MAYOR, JR., President 


To Guide Us 
In Our 28th Year of NLGI Activity 


“A trade association is an organization for mutual bene- reasoning for gambling and piracy, without closing 
fits which substitutes knowledge for ignorance, rumor, the door to adventure or lessening the value of pro- 


guess and suspicion. It tends to substitute research and phetic wisdom.” 


Justice Louis D. Braideis 


In a different vein but just as meaningful: 


A stage driver passed o'er a trail one day, 


But the driver passed that carefully by, 


Past meades and woodland he took his way, “How come?” the passengers cried—much surprised. 
‘His long whip snapped with unerring aim, “Why,” he answered, “them hornets is organized.” 
Whether standing or moving, ‘twas just the same, Horsefly, butterfly, grasshopper, too, 


A horsefly here, a butterfly there Their fate is a lesson and warning to you. 


Fell to his aim, as they winged the air. You will flutter and fail like the hoppers and flies. 


A hornet’s nest hung on a limb nearby, 


Unless, like the hornets, you’re organized. 


—Author Unknown. 


Toward these objectives, your 1960 officers and committees pledge themselves! 


NLGI SPOKESMAN 
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ESTABLISHED 1827 


THE JOSEPH DIXON CRUCIBLE COMPANY 
GRAPHITE PRODUCTS City 3 USA 


DElaware 3-3000 


Mr. J. W. Johnson, Chemical Engineer 


American Manufacturing Corp. 
Industrial City, Any State 


Thank you, Mr. Johnson-- 


for your inquiry about Dixon Colloidal Graphite. 


a-modern techniques used in refining and processing Dixon 


The ultr 
s result in a wide variety of products--each designed 


natural graphite 
to take full advantage of graphite'’s amazing versatility. 


For instance die-casters, forging plants, permanent mold plants, 


acturers--and many more--by actual production tests, have 


glass manuf 


proven the superiority of Dixon natural graphites. 


A wide variety of dry powder and colloidal suspensions are now 


ew synthetic, 


available. The vehicles range from high purity oils to n 


ashless fluids. 
in automatic lubricating systems and spray equipment. 


These products are approved by manufacturers for use 


In connection with your own specific problem or application, 


as, today? 


may we suggest yo 


Technical information, product data sheets, performance 


Bulletins and trained technical field assistance a 


..-immediately. 


Sincerely yours, 


Graphite & Lubricants 


re available 


incorporated in the products of many grease and 


oil compounders and blenders 
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P.S.: Dixon graphites are currently/being 


LGI Associate, Technical 


CONTAINER AND CLOSURE 
MANUFACTURERS 


American Can Company 
100 Park Avenue, New York 17, N. Y. 
Representative—H. T. Rich 


American Flange & Manufacturing 


Company, Inc. 
30 Rockefeller Plaza, New York 20, N. Y. 
Representative—Richard L. Parish, Jr. 


Bennett Industries 
Peotone, Illinois 
Representative—S. A. Bennett 


Central Can Company 


2415 West 19th St., Chicago 8, Illinois 
Representative—Henry Frazin 


Cleveland Container Company 


4925 So. Halsted St., Chicago 9, Ill. 
Representative—R. D. Sayles 


Continental Can Company, Inc. 
100 East 42nd St., New York 17, N. Y. 
Representative —W. J. Flint 


Geuder, Paeschke & Frey Company 
324 North Fifteenth St., Milwaukee 1, Wis. 
Representative—Neil Savee 


Inland Steel Container Company 


6532 South Menard Ave., Chicago 38, Ill. 
Representative—J. Daniel Ray 


Jones & Laughlin Steel Corporation 
Container Division 
405 Lexington Ave., New York 17, N. Y. 
Representative—C. K. Hubbard 


National Steel Container Corp. 


6700 South LeClaire Ave., Chicago 38, Ill. 
Representative—Henry Rudy 


The Ohio Corrugating Company 
917 Roanoke Ave. S. E., Warren, Ohio 
Representative—Lawrence F. McKay 


Republic Steel Corporation 
Container Division 
465 Walnut Street, Niles, Ohio 

. Representative—Theodore Humphrey 


Rheem Manufacturing Company 


400 Park Ave., New York 22, New York 
Representative—F. J. Blume 


Rieke Metal Products Corporation 
Auburn, Indiana 
Representative Raymond F. Over 


Sefton Fibre Can Company 
Div. Container Corp. of America 
3275 Big Bend Blvd., St. Louis, Mo. 
Representative—-W. V. Swofford 


Steel Package Division of 


National Lead Company 
722 Chestnut Street, St. Louis 1, Missouri 
Representative—Warren T. Trask 


United States Steel Products 


Division, United States Steel Corporation 
30 Rockefeller Plaza, New York 20, N.Y. 
Representative——-Wm. I. Hanrahan 
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Vulcan Containers, Inc. 


P. O. Box 161, Bellwood, Illinois 
Representative —V. I. McCarthy, Jr. 


ENGINEERING SERVICES 


The C. W. Nofsinger Company 
307 East 63rd Street, Kansas City 13, Missouri 
Representative—C. W. Nofsinger 


Sumner Sollitt Co. 
307 N. Michigan Ave., Chicago 1, Illinois 
Representative—A. J. Barth 


MANUFACTURERS OF EQUIPMENT 
FOR APPLICATION OF 
LUBRICATING GREASES 


Balcrank, Inc. 
Disney near Marburg, Cincinnati 9, Ohio 
Representative—Richard P. Field 


The Farval Corporation 
3249 East 80th St., Cleveland, Ohio 
Representative—Lee Witzenburg 


Gray Company, Inc. 
60 Northeast 11th Ave., Minneapolis 13, Minn. 
Representative—B. A. Beaver 


Lincoln Engineering Company 
5701 Natural Bridge Ave., St. Louis 20, Mo. 
Representative—G. A. Hubbard 
Stewart-Warner Corporation 
Alemite Division 
1826 Diversey Parkway, Chicago 14, Illinois 
Representative—E. G. Wicklatz 


MARKETING ORGANIZATIONS 
Ampol Petroleum, Ltd. 


Buchanan Street 
Balmain, New South Wales. Australia 
Representative—L. Ashley 


California-Texas Oil Company 
380 Madison Ave., New York 17, New York 
Representative—Hal U. Fisher 


Canadian Petrofina Limited 
505 Dorchester Street West 
Montreal, Quebec, Canada 
Representative—M. E. Wight 


Cooperative GLF Exchange, Inc. 
Terrace Hill, Ithaca, N. Y. 
Representative—W. S. Miller 


Denco Petroleum Company 
5115 Denison Avenue, Cleveland 2, Ohio 
Representative—I. L. Carmichael 


Derby Refining Co. 
420 West Douglas, Wichita, Kansas 
Representative—W. B. Neil 

D-X Sunray Oil Company 
Mid-Continent Bldg., P.O. Box 381, Tulsa, Okla. 
Representative—J. W. Basore 


Farmer’s Union Central Exch., Inc. 
P. O. Box G, St. Paul 1, Minnesota 
Representative—H. F. Wagner 

Illinois Farm Supply Company 


100 East Ohio Street, Chicago, Illinois 
Representative—S. F. Graham 


Ohio Farm Bureau Cooperative 
Association, Inc. 
245 North High Street, Columbus 16, Ohio 
Representative—Walter N. Callahan 
United Co-Operatives, Inc. 
111 Glamorgan, Alliance, Ohio 
Representative—G. E. Castree 
Valvoline Oil Company 
Division of Ashland Oil & Refining Co. 
Box G, Freedom, Pennsylvania 
Representative—D. A. Smith 


SUPPLIERS OF EQUIPMENT 
FOR MANUFACTURING 
LUBRICATING GREASES 


Barrett Manufacturing Company 
P. O. Box 8096, Houston 4, Texas 
Representative—George J. Barrett, Jr. 

Chemicolloid Laboratories, Inc. 

55 Herricks Road, Garden City Park, N. Y. 
Representative—David F. O'Keefe 

Girdler Process Equipment Division, 

Chemetron Corp. 

P. O. Box 43, Louisville 1, Kentucky. 
Representative—J. E. Slaughter, Jr. 


4638 J. C. Nichols Parkway 
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and Marketing Members 


Manton-Gaulin Mfg. Co., Inc. 
44 Garden Street, Everett 49, Massachusetts 
Representative—J. J. Dwyer 


Renick & Mahoney, Inc. 
380 Second Ave., N. Y. 10, N. Y. 
Representative—R. Abarno 


Stratford Engineering Corporation 
612 W. 47th Street, Kansas City 12, Missouri 
Representative—D. H. Putney 


Struthers Wells Corp. 
1003 Pennsylvania Ave. West, Warren, Pa. 
Representative—K. G. Timm 


SUPPLIERS OF MATERIALS 
FOR MANUFACTURING 
LUBRICATING GREASES 


American Cyanamid Company 
30 Rockefeller Plaza, New York 20, N. Y. 
Representative—B. H. Loper 


American Potash & Chemical Corp. 
99 Park Avenue, New York 16, N. Y. 
Representative—W. F. O’Brien 


“GREASE—THE MAGIC FILM” 
tells in 25 fast-moving minutes 
the wonderful story of lubri- 
cating grease, how this magic 
substance makes modern me- 
chanical progress possible, 
and of the research and test- 
ing to insure a constantly bet- 
ter product. The 16mm movie, 
subsidized by NLGI, in sound 
and color, can also be ob- 
tained for foreign voice nar- 
ration. 


Kansas City 12, Missouri 
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Archer-Daniels-Midland Company 
Chemical Products Division 
P. O. Box 532, Minneapolis 40, Minn. 
Representative—J. H. Kane 


The Baker Castor Oil Company 
120 Broadway, New York 5, New York 
Representative—J. W. Hayes 


Baroid Chemicals, Inc. 
A subsidiary of National Lead Company 
1809 South Coast Life Building 
Houston 2, Texas 
Representative—Mr. C. M. Finlayson 


Godfrey L. Cabot, Inc. 
125 High Street 
Boston 10, Mass. 
Representative—H. P. Donohue, Jr. 


Climax Molybdenum Company 
500 Fifth Ave., New York 36, New York 
Representative—Elwin E. Smith 


Darling & Company 
4201 South Ashland Ave., Chicago 9, Illinois 
Representative—G. W. Trainor 


The Elco Lubricant Corporation 
Jennings Road & Denison Avenue 
Cleveland 9, Ohio 
Representative—R. K. Smith 


Emery Industries, Inc. 
4300 Carew Tower, Cincinnati 2, Ohio 
Representative—G. W. Boyd 


Enjay Company, Inc. 
15 West 5lst St.. New York 19, New York 
Representative—Brian Casey 


Foote Mineral Company 
18 W. Chelten Ave., Philadelphia 44, Penn. 
Representative—W. F. Luckenbach 


A. Gross and Company 
295 Madison Avenue, New York 17, N. Y. 
Representative—Eugene W. Adams 


The C. P. Hall Company of Illinois 
5145 West 67th St., Chicago 38, Illinois 
Representative—J. E. Stonis 


Harchem Division 

Wallace & Tiernan, Inc. 
25 Main St., Belleville, N. J. 
Representative—W. G. McLeod 


Humko—Chemical Department 
P. O. Box 4607 
Memphis 7, Tennessee 
Representative—W. J. O'Connell 


Lithium Corporation of America,Iinc. 
Rand Tower, Minneapolis 2, Minnesota 
Representative—Malcolm M. Moore 


The Lubrizol Corporation 
Box 3057—Euclid Station, Cleveland 17, Ohio 
Representative—J. L. Palmer 


Mallinckrodt Chemical Works 
2nd & Mallinckrodt Sts., St. Louis 7, Missouri 
Representative—D. B. Batchelor 


The McGean Chemical Co. 


Midland Building, 101 Prospect Ave., N. W. 
Cleveland 15, Ohio 
Representative—W. A. Ritchie 


Metasap Chemical Company 


A Subsidiary of Nopco Chemical Co. 
60 Park Place, Newark, New Jersey 
Representative—T. J. Campbell 


Monsanto Chemical Company 


800 North Twelfth Blvd., St. Louis 1, Mo. 
Representative —J. W. Newcombe 


Newridge Chemical Company 


7025 West 66th Place, Chicago 38, Illinois 
Representative—T. E. Shine 


M. W. Parsons—Plymouth, Inc. 


59 Beekman St., New York City 38, New York 
Representative—Herbert Bye 


Werner G. Smith, Inc. 


1730 Train Avenue, Cleveland 13, Ohio 
Representative—W. Meckes, Jr. 


Swift & Company 


165th & Indianapolis Blvd., Hammond, Ind. 
Representative—F. H. Beneker 


Synthetic Products Company 
1636 Wayside Rd., Cleveland 12, Ohio 
Representative—Garry B. Curtiss 


Witco Chemical Company 


122 East 42nd St., New York 17, New York 
Representative—E. F. Wagner 


TECHNICAL AND RESEARCH 
ORGANIZATIONS 


Battelle Memorial Institute 
505 King Avenue, Columbus 1, Ohio 
Representative—S. L. Cosgrove 


The Chek-Chart Corporation 


33 East Congress Parkway, Chicago §5, Ill. 
Representative—H. Eldridge 


Chemico (Pty.) Ltd. 
Miller and 7th Streets, P. O. Box 6349, 
New Doornfontein, Johannesburg, 
South Africa 
Representative—O. Richter 


Compagnie Francaise De Raffinage 


11 Rue du Dr. Lancereaux, Paris VIII®, France 
Representative—Albert E. Miller 


Institut Francais du Petrole 


CMrR—Courtel, 4 Place Bir Hackeim 
Rueil—Malmaison (S. et Oise) France 


Laboratoires de Recherches 
Purfina S.A. 


98/100 Chaussee de Vilvorde, 
Bruxelles (N.O.H.), Belgium 
Representative—R. Gillerot 


Phoenix Chemical Laboratory, Inc. 


3953 W. Shakespeare Ave., Chicago 47, Ill 
Representative—Mrs. G. A. Krawetz 
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Decca Records, Pinckneyville, Illinois uses Shell 
Darina Grease 2 for the entire plant’s grease lubrication. 


When Decca Records opened its Pinckneyville 
plant late in 1957, it required a high-tempera- 
ture grease for the hot plasticizing mills. After 
testing many greases under actual plant condi- 
tions, Shell Darina Grease 2 was selected. In 
fact, Darina” proved so successful in its original 
application that Decca now uses it throughout 
the plant. 

Darina Grease 2 is a premium-quality, multi- 
purpose grease with exceptional stability in ex- 
tended high-temperature applications. It offers 


SHELL DARINA GREASE 


the multi-purpose, high-temperature grease 


excellent resistance to corrosion and oxidation. 
It gives outstanding performance (compared 
with conventional soap-type greases) for long- 
time wet or dry applications at temperatures as 
high as 350° F. 

For complete data on Darina Grease, write 
Shell Oil Company, 50 West 50th Street, New 
York 20, New York, or 100 Bush Street, San 
Francisco 6, California. In Canada: Shell Oil 
Company of Canada, Limited, 505 University 
Avenue, Toronto 2, Ontario. 
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Shaffer Report for 
NLGI Board Meeting 


The following is a report pre- 
sented to the NLGI Board of Di- 
rectors at the New York City meet- 
ing, by T. F. Shaffer of Shell, the 
Institute’s Board representative to 
the API-NLGI Joint Container 
Committee. Following the report it 
was suggested that because of an 
interest in bulk handling of lubri- 
cating grease in containers of rub- 
ber and steel, Mr. Shaffer was asked 
to mention the Institute’s interest 
at the October 12 meeting in Port 
Arthur, Texas. 


The Petroleum Packaging Com- 
mittee had a meeting June 8-9 at 
Cleveland, Ohio. The following 
summarizes highlights of the meet- 
ing. 

1. Progress on the Testing and Use 
of Light Gauge Steel in Pack- 
ages. 

a. 5-Gal. Pails—The report at the 
February meeting mentioned that 
two beads properly located around 
the body of a 5-gallon pail in- 
creased its strength considerably, 
permitting the use of lighter gauge 
steel. After further discussions with 
S.S.C.I. and further strength tests, 
a standard 26 gauge 5-gallon lug 
cover pail is being proposed, and 
will be subjected to further ship- 
ping tests. The proposed 26 gauge 
pail is unchanged from present di- 
mensions, but has a bead 34” down 
from the top, and a second bead 
3%” up from the bottom. Socony 
test shipments so far on these 26 
gauge pails are as satisfactory as on 
present standard 24 gauge pails. 


b. 55-Gal. Drums — Similar tests 
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were made on 20/18 gauge 55-gal- 
lon drums as to the relative 
strengthening effect (1) of beads 
and corrugations in the side above 
and below the standard rolling 
hoops, and (2) of changing the lo- 
cation and number of rolling hoops. 
The conclusion is that the best pro- 
tection against (a) collapsing due to 
vacuum, (b) crushing by fork truck 
load grabs and (c) crushing of the 
upper panels of the drum from nar- 
row drum racks, is attained by add- 
ing (1) a third rolling hoop half 
way between the standard hoops, 
and (2) seven beads in the panels 
above and below the standard 
hoops. 


c. 400 Lb. Removable Head 
Drums—Shipping tests are being 
made on 20/18 gauge 400 Ib. drums 
by Texas and Shell. Preliminary 
information is that the drums are 
satisfactory for shipping greases. 


d. 120 Lb. Removable Head 
Drums—Socony is making further 
test shipments on 24 gauge 120 lb. 
drums (the present standard is 20 
gauge). Data on the shipments are 
being reported to the National 
Board of Motor Carriers. 


2. Shipping Cases 


a. Vibration and revolving-drum 
tests show that the diagonal pack 
28/1 quart case is equal or superior 
to the 24/1 quart case. At least one 
major oil company is studying the 
possibilities of converting present 
24/1 equipment to use the 28/1 di- 
agonal pack case. 


b. Test shipments are continuing 
on gap-flap cases. They give some 
trouble in handling (on roller con- 
veyors, etc.). Conclusions on the 


News About NLGI 


practicality of their use will be 
forthcoming. 


c. Two committees of the Pack- 
aging Institute, the Petroleum Pack- 
aging Committee and the Corru- 
gated Box Committee, have agreed 
on a standard method for measur- 
ing the inside of shipping cases. The 
standard method will be published. 


3. Standards 


a. P.P.C. approved changing the 
maximum overall diameter of the 
5-gallon tight head pail MH2. 9-1959 
from 1114” to This change 
of %4” reduces the ocean cube of 
the pail from 1/1 to 1/0 (14. cu. 
ft. to 1 cu. ft.). 


b. No standards are being recom- 
mended at this time for plastic 
squeeze tubes (grease), pending 
stabilization of the industry. 


SERVICE AIDS 


Send Orders to: National Lubricating 
Grease Institute, 4638 Nichols Parkway, 
Kansas City, Mo. 


NLGI MOVIE — “Grease, the 
Magic Film,” a 16-mm 
sound movie in color run- 
ning about 25 minutes, now 
released. First print $300, 
second and subsequent or- 
ders $200 each (non mem- 
bers add $100 to each price 
bracket). 


REPRINTS — From the NLGI 


SPOKESMAN are available 
at low cost. Page forms 


are left standing for three 
months, company imprint 
or advertising arranged. 
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NOVEMBER, 1959 

9-11 API, 39th Annual Meeting, 
Conrad Hilton, Palmer 

House and Congress Hotels, 


( shicago. 


10-12 Marketing 


\PI, 


Congress Hotel, Chicago. 


Division, 


DECEMBER, 1959 


11-15 Society of Automotive En- 
gineers, Meeting, Sheraton- 
Cadillac and Statler Hotels, 


Detroit. 


JANUARY, 1960 


31-Feb. 5 ASTM, Committee D-2 
Meeting, Statler Hotel, De- 
troit. 


FEBRUARY, 1960 
25 API Division of Marketing, 
| Lubrication Committee 
: Meeting, Sheraton-Park Plaza 
Hotel, St. Louis. 


24 NLGI Board 
Meeting, Park Plaza Hotel, 
St. Louis. 


of Directors 


MARCH, 1960 
15-17 SAE 
Meeting, Sheraton-Cadillac 


National Automotive 


Hotel, Detroit. 


Future Meetings 


APRIL, 1960 

19-20 ASLE, Annual Meeting and 
Exhibit, Netherland— Hilton 
Hotel, Cincinnati. 

20-22 API Division of Production, 


Rocky Mountain District 


Meeting, Gladstone, Hen- 
ning, & Townsend Hotels, 


( vasper 


20-21 


National Petroleum Associa- 
tion, Hotel Traymore, At- 


lantic City 


NAME 


cITY 


MAY, 1960 


18-20 API Division of Marketing, 
Midyear Meeting, Statler- 
Hilton Hotel, Cleveland 


JUNE, 1960 


5-10 Society of Automotive Engi- 
neers, summer 
Edgewater Beach 


Chicago 


meeting, 
Hotel, 


OCTOBER, 1960 


360-Nov. 1 NLGI Annual Meeting, 
Edgewater Beach Ho- 
tel, Chicago. 


gift 


subscriptions 


your journal can be 
an effective 
“between-the-calls” 
salesman working for 
you ... twelve issues 
a year remind 

your recipients of 
your gift... the 


nlgi 
spokesman 


—_——NLGI Member rate, $2.50 ($4.00 foreign) 
——Non-Member rate, $5.00 ($6.00 foreign) 


Please send a gift subscription to: 
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. Keep equipment 
moving and reduce 
maintenance costs 


* 


Lubricate 
using greases made with 


wl) BAROID CHEMICALS, INC. 


A SUBSIDIARY OF NATIONAL LEAD 


1809 SOUTH COAST BLDG. HOUSTON 2, TEXAS 


one *BARAGEL is a registered trademark of National Lead Company for organic i tmorillonites. 
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Economic Planning for 1960 


By: Dr. R. Robey 


National Association of Manufacturers 


Presented as the Keynote Address at the 
27th Annual Meeting of NLGI, New Orleans 


It is a great honor to be permitted to talk with you 
and I deeply appreciate it. As I have told your Mr. 
Miller, I fundamentally know nothing of the operation 
of your industry, and I am not going to try to pose 
as an expert. T he best that I can do is paint the broad 
future and hope that it will be of some value in your 
own planning. 

Specifically my comments will fall into three di- 
visions. First, I shall take a few minutes to describe 
where we are today in the way of recovery. Secondly, 
I shall discuss some of the serious problems confront- 
ing us on the economic front. Finally, I shall draw 
these two sides together and give my opinion on the 
outlook. 

First, then, let us look at the degree and breadth of 
the recovery we have enjoyed. “Unfortunately this 
means using figures, but they are all simple. 

The widest measure of economic activity we have 
is gross national product. That is the aggregate mone- 
tary value of all goods and services produced in the 
nation. It includes every thing from shoeshines to the 
largest industrial installation. That the figure i is enorm- 
ous goes without saying. It is compiled by the govern- 
ment and just last Friday the figure for the third quar- 
ter was released. This was $481 billions. In the second 
quarter the total had been $484.5 billion. The decline, 
which was the first one since the recovery began, was 
due entirely to the steel strike—and I shall discuss that 
controversy a little later. The significance of this drop 
in GNP is that it rules out the ‘possibility of our get- 
ting to that magic figure of half-a-trillion before the 

‘end of this year. It now means that we shall have to 
cross $500 billion after the first of 1960. But at $481 
billion we are producing more, as you all know, than 
any other nation at any time in history. 

Gross national product is stated in dollars and this 
means that it is affected by changes in prices. That is 
not true with the Federal Reserve Board index of 
production. That index, which uses D47-49 as equal 
to 100, is based upon phy sical output, and price 
changes do not influence it. The high of this index— 
it was an all-time high—was in June at 155. That meant 
that production in that month was 55 per cent above 


the average of 1947-49. In July the index eased off - 


to 153, as a result of the steel strike. In August the 
index dropped to 149, and in September to 148. Oc- 
tober almost certainly will show another minor de- 
cline, again as a result of the steel strike. 
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Another very important statistic is that for inven- 
tories. At the height of the recession business was liqui- 
dating its inventories at an annual rate in excess of $9 
billion. This year there was a complete turnabout, and 
until recently business was adding to its inventories 
at over $10 billion a year. That is a swing of $19 bil- 
lion in this one item. During the past couple of months 
the rate of accumulation has declined, but it will pick 
up again because inventories still are low in relation 
to sales. 

Still another figure we follow with care is business 
investment in plant and equipment. Since this includes 
machinery, I should think it would be of importance 
to your industry. The total on this is obtained by 
questionnaires sent to a representative sample of busi- 
ness firms asking for their plans. The high of such 
investment was a little over $37 billion. During the 
recession it dropped to below $30 billion. The estimate 
for the fourth quarter of this year is $35.3 billion. That 
figure probably is too low. I say this because the record 
shows that these estimates usually understate the trend. 
In other words, if we are in a declining trend the esti- 
mate will be higher than the actual investment; if we 
are in a rising trend the estimate will be lower than 
the actual investment. 


Consumer credit is on a sharp upgrade. The total 
now is about $48 billion, and approximately one-third 
of this is on automobile paper—w hich probably is of 
concern to your industry. It is too early to make a fore- 
cast of the automobile industry for 1960, but the ex- 
pectation is that it will be substantially better than in 
1959. 

And so it goes across the board. Retail trade is 
strong, except in those cities and localities hurt by the 
steel strike, business profits have been booming—they 
will be hurt a bit in the third quarter—; and so on and 
so forth. It is a picture, in other words, of a strong, 
broadly based recovery. 

Let me add a footnote at this point. For many years 
we have had the habit of giving yearly wage increases. 
And the philosophy has been developed that so long 
as the increase does not exceed the rise in the output 
per manhour, everything is in good shape. Well, every- 
thing is in good shape only to the extent that under 
those circumstances prices do not have to be increased. 
But we have got to the position, in my opinion, where 
we no longer can afford to raise everyone’s wages 
every year. We must get some prices down. That can 
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be done only by management using the increase in 
output per manhour to reduce prices. That is not going 
to be easy, but it is the only manner in which we can 
stop pricing ourselves out of more and more markets, 
both here and abroad. 

A second great problem facing us is our national 

deficit in international payments. Currently our inter- 
national deficit is running at something over $4 billion 
a year. So far there is no evidence that foreigners are 
losing confidence in the value of the dollar. This is 
shown by their continuing to take their credits in 
increased balances held in this country. These balances 
now amount to well over $15 billion. Last year, it is 
true, they pulled $2.3 billion of gold out of our re- 
serves, but the export of gold has declined sharply 
this year, and we still have some $19.5 billion—about 
one-half that of the free world. But no nation can 
withstand such an unfavorable deficit indefinitely. 


The deficit is not caused by imports. We still are 
selling more goods abroad than we are buying, al- 
though the volume of imports has been increasing 
sharply in the past year or so, and the number of items 
coming into our markets is growing by leaps and 
bounds. The deficit is caused by financial transactions. 
We are spending about $3 billion a year abroad on 
military items and our foreign aid is running around 
$2'% billion. In addition there is about $2 billion of 
private foreign investment a year. 


The two most common suggestions for solving this 
problem are increasing tariffs and increasing the price 
of gold, which means dev: aluating the dollar. Neither 
of these will work. Of course there may be some indus- 
tries which should have an upward revision of the 
tariff, but it is unthinkable that the United States, the 
greatest creditor nation in the world, should attempt 
to protect itself against foreign competition by a tariff 
wall. Devaluating our currency will not work because 
foreign nations can play that game just as well as we 
can. It also would be a national disgrace. 


No, the answer to this international problem has to 
be found in other directions. We need to get foreign 
nations to remove the tariffs, quotas, and other handi- 
caps to the ig of American goods. We need to 
overhaul our farm surplus disposal program, which 
will necessitate a new domestic farm program. We 
need to get foreign nations to remove restrictions on 
the convertibility of their currency into dollars, so 
our producers operating abroad can get their earnings 
back in this country. We need to overhaul our foreign 
military and aid programs. And we need to get our 
own prices down—down to the point where the for- 
eign producers do not have their present advantage. 

Another problem facing us is the position of the 
United States Treasury. This is a peculiar problem. 
The budget is balanced and according to the mid-year 
review will show a surplus this fiscal year ending next 
June 30 of $95 million. This estimate was made before 
the steel strike really began to bite, and was based upon 
continued good corporate profits. I think the estimate 
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was conservative, and accordingly it is my opinion 
that we shall still have a surplus this fiscal year. 

The Treasury problem which deserves worry is of 
a different nature. Some few months ago the Admini- 
stration asked the Congress to do three things—raise the 
debt limit, authorize it to pay a higher rate of interest 
on E and H savings bonds, and remove the +44 per cent 
interest ceiling on government obligations of five or 
more years maturity. Under the rules of the Congress 
all legislation of this type must come out of the House 
Ways and Means Committee, and that is where the 
Administration request was made. I listened to the 
presentations and they were excellent. At the time it 
was assumed that the House would act favorably 
without any particular trouble, and that there w ould 
be a substantial squabble i in the Senate, but that cham- 
ber also would agree. 

Well the debt limit was raised without much debate, 
but then the Democratic leadership decided to make 
a political issue out of interest rates. Finally the Con- 
gress gave the authority to increase the interest rate 
on E and H savings bonds, and that rate has been 
raised to 3% per cent, but the Ways and Means Com- 
mittee never was willing even to report out a bill 
removing the +4 per cent interest ceiling. 

This ceiling was imposed in 1918 and covers only 
those obligations of five or more years maturity. For 
obligations of under five years maturity there is no 
ceiling. As a result of this lack of action the United 
States today has to do all of its borrowing on short 
term paper, and a short time ago offered obligations 
with a maturity of four-years-ten-months at 5 per 
cent interest. That issue was heavily over-subscribed, 
but that is a quite terrific rate for the United States 
government to have to pay. 


It also should be noted that for some years there 
has been a statute on the books authorizing the Treas- 
ury to sell long term obligations at a discount. In his 
testimony before the Ways and Means Committee 
Secretary of the Treasury Anderson said that it is 
the opinion of the Treasury that it is not appropriate 
to circumvent the ceiling in this manner. With the 
advantage of hindsight I think that statement may 
have been an error. Canada recently offered obliga- 
tions at a little over $94 which gave a yield of well 
over 6 per cent. No one became disturbed about the 
financial condition of Canada because of this action. 
The United States could have offered bonds at a 
discount and it would not have caused any real lifting 
of eyebrows. But by the Secretary’s blank statement, 
that door was closed. If the Treasury today offered 
obligations at a discount it is quite probable that some 
one would maintain that regardless of the law it is 
contrary to the intent of the Congress. If that conten- 
tion was upheld, our Treasury would be in a real mess. 

What is wrong with the Treasury doing all of its 
financing in the short-term market? Several things are 
wrong. It makes it impossible to lengthen the average 
maturity of the debt. It requires frequent trips to the 
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money market, which is upsetting. Finally, short term 
paper is bought for the most part by commercial banks 
and is paid for by bookkeeping entries. This means an 
increase in the money supply, and that tends to be 
inflationary. 

It is taken for granted that next January the Ad- 
ministration will make another effort to get the Con- 
gress to eliminate the 4% per cent interest ceiling. 
Whether it will be any more successful than it was 
this year is anyone’s guess. | should have mentioned 
that most of the United States bond issues outstanding 
today yield more than +% per cent. It is for that rea- 
son that the Treasury cannot sell such obligations at 
present. 

Intimately related to this Treasury problem is the 
money market itself. As you all know we have what 
is termed tight money clear across the board. Rates 
are high in ‘relation to the past quarter century. Of 
course the great growth of the nation came when rates 
were much above those of today, but no one likes high 
rates of interest. The sharp run- up of rates was caused 
primarily by the $12.5 billion deficit. of the United 
States in the fiscal year ending last June 30. A second 
factor entering the picture is that the demand for 
long-term funds is clearly above the current supply of 
savings. This already is beginning to curtail building, 
as I mentioned earlier, and in time its effects will spre: ad 
over more and more of the economic system. This 
problem must be solved by our getting a larger volume 
of savings, and that can be done only by tax rate re- 
form. 

Sull another major problem facing us is the danger 
of inflation. Many persons are saying the talk about 
inflation is a phoney. I can assure you that it is not. 
he threat of more inflation is real, just as real as any- 
thing can be. 

What appears to be fooling people is that our prices 
recently have been rather stable. But that stability has 
not been real. Wholesale prices have shown no dis- 
cernible over-all trend for the past year. If one looks 
at the broad divisions of the index, however, he finds 
that farm prices, and the prices of processed foods, 
have both been declining, and this decline has been suf- 
ficient to offset the rising trend in other prices. 

In the consumer price index, which is the nearest 
thing to a cost-of-living index that we have, there has 
been somewhat the same off-setting movement. In this 
case it has been food prices which have declined, and 
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that decline has off-set the rising trends in other seg- 
ments of the index. The truth of this is provided by 
the fact that in three of the past five months, food 
prices have risen, and the index as a whole has risen. 
The figure for September, which was made public last 
Friday, made a new all-time high. 


I do not anticipate a rapid rise of prices. But | am 
convinced that the next major move of the indexes 
will be on the up-side. We can not afford a continua- 
tion of this trend. Fortunately the Administration is 
dedicated to bringing inflation to a halt, and so is the 
Federal Reserve Board. They both deserve our support 
on this issue. 

I already have mentioned the need for tax rate re- 
form. Our present tax system could scarcely be worse. 
If the public becomes aroused here is a possibility that 
something can be done in the coming session of the 
Congress" on taxes. 


We just got a labor reform bill through the Con- 
gress. It is a good bill, but it does not touch the basic 
issues of the labor problem. At the moment, however, 
there is no reason to assume that a further bill can be 
passed in the near future. 

Those are the main problems as I see them. Now 
how does one stack these up against the recovery 
which I covered in the first part of my comments? 

Here, then, are my conclusions: 

For the remainder of this year we shall have good 
business. Just how good it will be will depend i in large 
measure upon W hen and how the steel strike is settled. 
But the balance of 1959 is pretty well in the bag. 

The first half of 1960 also looks like good business. 
It will take at least that long fully to recover from 
the recent set-backs we have had, and further this still 
is a relatively young recovery. 

Beyond the middle of 1960 is not so clear. Recovery 
should continue throughout the year, but my cry stal 
ball becomes hazy beyond July, 1960. | would rather 
say that it is more than probable that the length of the 
recovery will depend in large measure upon the suc- 
cess with which we solve the problems I have outlined. 
If we solve them, recovery can continue almost in- 
definitely; if we do not solve them, we may wake up 
any morning a few months hence and wonder what 
hit us in the face. 

Gentlemen, this is the time to go to work. If we 
will all do that, there is a truly great future ahead of us. 


R. Rosey, economic advisor to the National 
Association of Manufacturers, is a nationally 
known economist, editor and author and 
is a professor of banking at the University 
of South Carolina. Dr. Robey graduated 
from the University of Indiana in 1920, 
subsequently obtaining his master’s and 
doctors degrees at Columbia university. 
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Simultaneously with his teaching activities 
Dr. Robey was financial editor of the New 
York Evening Post from 1931 to 1933, con- 
tributing editor of the Washington Post 
from 1933 to 1935, and associate editor of 
Newsweek magazine from 1937-38. He is 
the author of several books on banking, 
real estate, and various economic subjects. 
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NLGI 1959-60 


Officers and Board of Directors 


President Vice-President 


F.R. HART 


H. A. MAYOR, IR. 
Southwest Grease and Standard Oil 
Oil Co. (California) 


Officers and directors for the forthcoming year were 
elected at the National Lubricating Grease ‘Institute's 
26th annual meeting, in New Orleans at the Roosevelt 
hotel, October 25-28. H. A. Mayor, Jr., Southwest 
Grease and Oil is the Institute’s 27th president. F. R. 
Hart, Standard Oil (California) is vice-president, C. L. 
Johnson, Jesco Lubricants is secretary, and A. J. Dan- 
iel, Battenfeld Grease and Oil is serving his eighth con- 
secutive term as treasurer. 


Elected to the NLGI board of directors for three 
year terms were W. W. Albright of Standard Oil (In- 
diana), T. W. Binford of D-A Lubricants, J. J. Coates 
of Esso Standard, G. Landis of Atlantic, J. W. Lane of 
Socony Mobil, G. E. Merkle of Fiske Brothers Re- 
fining, and W. M. Murray of Kerr-McGee. 

F. W. Minor of Sinclair Refining wes elected to a 
two-year term, to complete the vacancy created upon 
the death last spring of the late A. S. Randak, also of 


Sinclair. 


Mayor, executive vice-president of Southwest 
Grease and Oil company of Wichita, has been a direc- 
tor of NLGI since 1953 and has chairmanned a number 
of important committees. This past year he served as 
the Institute’s vice president and program chairman. 
Hart is supervisor, industrial and marine lubricants, 
Standard Oil company of California (Western Oper- 
ations, Inc.) in San Francisco and has served on the 
governing body since 1955. 
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Secretary Treasurer 


C.L. JOHNSON 
Jesco Lubricants Co. 


A. J. DANIEL 


Battenfeld Grease and 
Oil Corp., Inc. 


Johnson, president of Jesco Lubricants company in 
North Kansas City, Missouri, has served on the board 
since 1953. A. J. Daniel i is serving his eighth consecutive 
term as treasurer of the technical association, after hav- 
ing been president (1949) and a director since 1945. 
He is president of Battenfeld Grease and Oil company 
of Kansas City. 

Other directors, elected in other years for three year 
terms and now serving on the board, include: S. C. M. 
Ambler of British American, E. W. Campbell of Gulf 
Oil, R. Cubicciotti of L. Sonneborn Sons, A. J. Daniel 
of Battenfeld (Kansas City), F. R. Hart of Standard 
Oil (California), C. L. Johnson of Jesco Lubricants, 
W. A. Magie, II of Magie Brothers, H. A. Mayor, Jr., 
of Southwest, G. A. Olsen of Sunland, F. FE. Rosen- 
stichl of Texaco, W. H. Saunders, Jr., of International 
Lubricants, T. F. Shaffer of Shell Oil and A. G. Gris- 
wold, Cities Service. 


New Technical 
Committee Structure 


Technical committee structure has changed with the 
retirement of T. G. Roehner, longtime chairman (sec 
Honors story), who is leaving the position after a 
twelve-year stewardship. Assuming the position of 
Technical committee chairman is L. C. Brunstrum, 
Standard Oil company (Indiana), at Whiting. A vice- 
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W.W. ALBRIGHT T. W.BINFORD 
Standard Oil (Indiana) D-A Lubricant Co. 


VUinor not shown. 


G. MERKLI 
Fiske Bros. Refining Co. 


W.M. MURRAY 
Kerr-McGee Oil 
Industries, Inc. 


chairman since 1955, Brunstrum has been particularly 
active in NLGI affairs and served on a number of tech- 
nical sub-committees. He was the sixth man to receive 
NLGI’s “Award for Achievement.” 

Assisting as vice chairmen will be M. J. Pohorilla of 


NLGI Honors Two of 
Its Outstanding Men 


Iwo men were honored in New Orleans at the an- 
nual meeting . . . both have given of themselves over 
the years that the National L ubricating Grease Insti- 
tute ‘might progress... W.H. Saunders, Jr., and T. G. 
Roehner, as fomnder and technical committee chair- 
man, respectively. 

A technical association organized for development 
of better lubricating greases for the consumer and bet- 
ter engineering services for industry . those were 
the aims of the founders of NLGI when it was formed 
in 1933. Today, the scope of the Institute keeps en- 
larging beyond those important needs by the work of 
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J.J. COATES 
Esso Standard Oil Co. 


L.C. BRUNSTRUM 


Chairman 


G. LANDIS J.W. LANE 
Atlantic Refining Co. Socony Mobil Oil Co., 
Inc. 


M. J. POHORILLA M. L. CARTER 


Vice-Chairman Vice-Chairman 


Kendall Refining Company, Bradford, Pa., and M. L. 

Carter of Southwest Grease and Oil company, Wichita. 
Like the chairman, these men have been active in the 
Institute and all three men have been frequent con- 
tributors to the NILGI SpokesMAN. 


T.G. ROEHNER W.H.SAUNDERS, JR. 
a growing number of technical and marketing com- 
mittees, manned by research and marketing men of the 
industry. 

NLGI history shows that Guy Peters, chairman of 
the board of Oil-Kraft, the late C. R. Battenfeld of 
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Battenfeld Grease and Oil, and W. H. Saunders, Jr., 
of International Lubricants, were generally credited 
with organizing NLGI. Today, with Mr. Peters in 
semi-retirement, W. H. Saunders, president of Inter- 
national, remains the only active founder and has be- 
gun his 26th year as a member of the board of directors 
of the Institute he helped originate. 


With the annual meeting in Mr. Saunders own com- 
munity it was the unanimous decision of the awards 
committee to honor him with the “NLGI Award for 
Achievement” during the 27th annual meeting in New 
Orleans, for his quarter-century of service on the 
board. 

Twenty-Five Years of Effort 

The seventh man to receive this industrial award, Mr. 
Saunders has listed a number of contributions over the 
years, beginning with his offer of a provisional consti- 
tution and by-laws at the first meeting in 1933. Election 
to the board of directors followed in 1934, with the 

subsequent chairmanship of, or participation in, every 
committee ever formed by the Institute. In 1935 he 
served as NLGI’s third president. 


T. G. Roehner, manager of the technical service di- 
vision, research department, Socony Mobil, has served 
twelve years as chairman of the technical committee. 
One of two men to first receive the NLGI “Award for 
Achievement” in 1952, Roehner holds the distinction 
of having been specifically requested by each succeed- 
ing president of NLGI to continue to serve... a 
change of corporate responsibilities and his own con- 
viction that it was time “. . . for new blood” brought 
about his retirement from the post. 


Through the years these men have seen and assisted 
the Institute’s growth—research programs, dissemina- 
tion of technical data, coordination with other techni- 
cal organizations, and publishing methods of applica- 
tion are other phases of activity, with an annual meet- 
ing in October which continues to grow in scope and 
coverage. 

The 25th anniversary of board service and twelfth 
year of chairing the technical committee are two more 
reasons for the strength of the Institute, and the NLGI 
SpoKESMAN would like to join with the membership in 
saluting W. H. Saunders, Jr., and T. G. Roehner. J 


Recognition of Services Rendered 


J. V. STARR 


Service in an organization is its strength and in that 
regard, NLGI has always been fortunate . . . board 
members are part of w orking committees and the aed 
nical committee group has traditionally tackled i 
tasks with care and precision. Thus, when hla 
or change in duties make a resignation necessary, it is 
with a sense of loss that they are accepted. Men who 
heve given of their time and talents in Institute affairs 
who will be relinquishing positions include: 


]. V. Starr, of Esso Standard Oil company, a direc- 
tor since 1954 and secretary of NLGI this past year. 
Retirement has brought Dr. Starr’s activities to an end 
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A.S.RANDAK 


T. G. ROEHNER 


with NLGI. An active committee worker, he headed 
the group which established the production survey. 

A. §. Randak, of Sinclair Refining company, a direc- 
tor elected at the 1958 annual meeting, died in early 
May. He had been chairman of the chassis lubrication 
committee. 

T. G. Roehner, of Socony Mobil Oil company, has 
been forced to give up his NLGI duties because of a 
change of responsibilities. He has served as chairman 
of NLGI’s technical committee for twelve years. 


Speaking for the membership, the journal would like 
to express appreciation for the efforts of these men. 
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What's Wrong With 
Motor Oil Sales 
and What 
to Do About It 


By: R. Cubicciotti 


L. Sonneborn Sons, Inc. 


Presented at the IOCA 12th annual 


meeting in Chicago, September, 1959 
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Epiror’s Notr—Although the following article 
deals with motor oil drain periods to the exclusion 
of lubricating greases, because the two operations 
frequently occur together, the problem of in- 
frequent motorist attention is shared. A former 
president of the Institute is active in trying to 
change the declining ratio of oil-gasoline for the 
American Petroleum Institute’s Lubrication Com- 
mittee and his report on the work of the first year 
is given below. NLGI’s new Chassis I wubrication 
Committee is currently evaluating methods by 
which the motorist’s attention can be brought to 
proper chassis lubrication intervals and their rec- 
ommendations will be made public to the mem- 
bership in the near future. 


The problem, which has been with us over 25 years, 
is the constantly slipping motor oil- -gasoline ratio. (It 
has slipped 25 per cent in the last six years.) 

The problem has grown increasingly difficult in 
recent years, because of the diversity of oil drain rec- 
ommendations coming out of Detroit, and the result- 
ant confusion in the minds of motorists and service 
station personnel. 

You can imagine that the trend has received serious 
attention in the oil industry, by usually on a company - 
by-company basis. In May 1958, at its meeting in New 
Orleans, the General Committee of the API Division 
of Marketing adopted the recommendations of its Lub- 
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ricating Committee, which were to make a _ three- 
pronged attack upon the problem, as follows: 


A. A direct approach to be made to the consuming 
public, by means of a publicity _— service. 
B. An aproach to the car manufacturers, in an 
effort to get them to make more reasonable oil 
drain recommendations. 


C. An exchange of information as between inter- 
ested marketers of motor oil, to show what the 
industry is doing about the problem on an indi- 
vidual basis. (We have nick-named this part of 
the program “Operation Bootstrap.” ) 


Early in the game, it became evident that we in the 
industry had to rebuild our own confidence in the tech- 
nical correctness of our oil drain recommendations. 
Actually, there has been a great deal of work done by 
various oil companies, directed to this point, but too 
little of it is publicized. 


Here are two exceptions: 


Standard Oil Company did some work relating sur- 
face ignition to oil drain practices. The work showed 
that the incidence of surface ignition was five times 
greater with used oil than with new oil. 


Even more interesting, they showed that if this used 
oil were transferred to a new engine, the increase in 
surface ignition was abnormally rapid. The Lubrizol 
Company, in a test involving 81 taxicabs, selected 1500 
miles and 6000 miles as representative of the extremes 
in oil drain practice. To their surprise, they found that 
even 1500 miles was too far, as judged by sludge and 
varnish deposits in the engines. 


This evidence, plus countless other corroborating 
facts, served to reaffirm our faith in regular, frequent, 
oil drains. It was also apparent that the then-existing 
API Oil Drain Recommended Practice was a bit con- 
fusing to some people and could stand some dressing up 
and “sloganizing.” 

Work was done on this phase of the problem, and 
in May of this year, at its meeting in Des Moines, the 
General Committee of the API Division of Marketing 
unanimously approved a new short version of its oil 
drain recommendation, as follows: 


Drain Crankcase Oil— 
In Winter—Every 30 Days 
In Summer—Every 60 Days 
But Never to Exceed 2000 Miles 


And now that a ground-work has been laid, let us 
see how we have come along in our three objectives: 


A. The Publicity Reporting Campaign: 

This was deliberately withheld until the present 
time, because we wanted to be sure that the API Sim- 
plified Oil Drain Practice Recommendations were tak- 
ing hold in our own industry, before broadcasting 
them. 
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I am happy to report a conclusive trend toward the 
use of the Simplified Recommendations in our indus- 
try, and consequently, we are starting the publicity 
reporting campaign immediately. 

I can express the hope that, in 1960, all the articles 
you see in the public press will not be adverse to good 
oil drain practice. 


B. The Approach to Detroit: 

This has been under way since this Spring, and is 
continuing. 

In preparation for these contacts, the American 
Petroleum Institute conducted a survey among 2000 
new car dealers, in order to learn their attitudes toward 
regular and frequent crankcase drains. 


The results are too voluminous to report in any 
detail here, but the real meat of the survey is contained 
in these statements: 


1. Car dealers reported that their manufacturers rec- 
ommended oil changes on the average of every 2846 
miles. 


2. Car dealers reported that they themselves recom- 
mend oil changes on the average of every 1833 
miles. 


3. Car dealers reported that they w ould favor more 
uniform oil change recommendations, on the aver- 
age of every 1700 miles. 


From this, the following encouraging deductions can 
be made: 


1. Regardless of what Detroit says or does, motor oil 
can still be sold to the American motorist. 


. The car dealers represent a mighty force in prevent- 
ing Detroit from going to ridiculous extremes in 
recommending longer and longer drain periods. 


(Presently, the API is conducting a similar survey 
among consumers. ) 

The results of the car dealer survey were revealed 
to responsible officials in the motor car industry (as 
will the results of the consumer survey). It is hard to 
assess the results of these contacts to date, but this can 
be said: 

The oil drain recommendations for the 1960 cars 
(as available up to this time) are much more like the 
API Simplified Recommendations than we had any 
right to hope for. 


Examples: 
Cadillac Winter —2000 miles or 30 days 
Summer —4000 miles or 60 days 

Chevrolet 4000 miles. For trips 
of less than 10 miles— 
Winter—30 days 
Summer—60 days 

Chrysler 2000 miles or 2 months 
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C. Operation Bootstrap: 


Since last December, the Motor Oil Study Panel has 
issued eight bulletins, to which were attached hun- 
dreds of examples of how individual members of the 
industry are fighting a declining motor-oil gasoline 
ratio. 

In analyzing the contents of these bulletins, we can 
categorize them as follows: 


Category No. 1 
Direct Consumer Advertising 

The dominant theme here is the need for regular 
and frequent oil drains with a secondary theme empha- 
sizing the severity of stop-and-go service, which all 
too many motorists consider to be mild in nature. 

What we are talking about here are efforts to get 
the consumer to buy more motor oil, and not merely 
to persuade the consumer to buy a particular brand. 

If, as is reported, the petroleum industry spends hun- 
dreds of millions of dollars each year for adv ertising, 
and if only | per cent of the effort were put into at- 
tempts to increase the overall consumption of motor 
oil, you can see what a mighty force this could be. 


Category No. 2 
Dramatizing Motor Oil at the Pump Island 
The chief point behind these various ideas is to pep 
up the station operators into talking oil drains, as much 
as it is to gain Consumer attention to the need for an 
oil drain. 


Category No. 3 
Educational Material Directed at the Dealer 
The large volume of such material indicates a wide 
spread feeling that a lot needs to be done to properly 
educate the dealer as to the need for oil drains and the 
techniques for selling them. The profit motive, of 
course, is stressed. 


Category No. 4 
Educating Non-Selling Employees of Oil Companies 
Here again, a widespread use of house organs for 
this purpese supports the belief that a large area for 
improvement exists here. Our own employ ees, who 
should be our best salesmen, are often the worst when 
it comes to oil drain recommendations. 


About the Author 


Category No. 5 
Technical Articles Supporting the Need for Oil Drains 
These are important to constantly remind all con- 
cerned that there is a sound technical basis for our oil 
drain recommendations. Undoubtedly, the industry has 
enormous amounts of such data. More of it should be 
publicized. 


Category No. 6 
Brainstorming Ideas for Increasing Motor Oil Sales 
A brainstorming session under API auspices was held 
in New York in late April. Its subject: “100 Ways to 
Increase Motor Oil Sales.” Its chief findings: 

(a) The consumer is sadly in need of education 
on the need for regular and frequent oil 
drains. 

(b) Changing oil must be made a simpler and 
quicker procedure. Today, it is entirely too 
time-consuming, and usually means the car 
is out of circulation for the better part of a 
day. 

Category No. 7 
Publicity Favorable to Regular and Frequent Oil Drains 


There has been no coordinated effort in this regard, 
but one oil company has been successful in placing 
favorable articles in the house organs of entirely un- 
related industries. 

The importance of this is that it represents the type 
of publicity reporting work which we can do as an 
industry. These particular articles have to do with the 
overall care of the car. Naturally, the matter of regu- 
lar and frequent oil drains receives its share of atten- 
tion. 

Also, our industry’s magazines have been playing 
up the importance of regular and frequent oil drains. 

In conclusion and in summary, we can look back on 
the mandate given to the Motor Oil Study Panel ex- 
actly a year ago, and say: 

A. The publicity reporting-campaign is under 
way. 

B. The contacts with Detroit are under way, and 
seem to be bearing fruit. 

C. Operation Bootstrap is in full cry, and it pro- 
vides the clues to what you, as individual market- 
ers, can do for yourselves to help in this battle. 


R. Cusicciorm is a vice-president of L. 
Sonneborn Sons, Inc., one of the charter 
member firms of NLGI. He was formerly 
with Union Oil Co. of California, where he 
was a chemist, supervisor of grease manu- 
facture for seven years and then became 
technical assistant and later manager, lubri- 
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cants and special products department. He 
has served on a number of NLGI commit- 
tees, has been a director since 1949 and most 
recently was president in 1957-58. A past 
chairman of the Lubrication Committee of 
API’s Marketing Division in 1954, he is also 
a member of the SAE. 
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Non-Soap Grease III 
A Systemization of 
the States of Solids 


Dispersed in Organic Media 


By: J. J. Chessick 
Lehigh University 


AGGLOMERATE 


FLOCCULATION DUE TO PRIMARY ATTRACTIVE FORCES 
POLAR AND NONPOLAR VAN DER WAALS 


Figure 1 
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An original paper offered to the Na- 
tional Lubricating Grease Institute 


Abstract 


A systemization of the most probable states for solids 
dispersed in organic media has been made. Specific 
attention has been paid to the development of more 
rigorous definition where ambiguity existed previously. 
Flocculation is discussed in terms of (primary ) van der 
Waals type attractive forces and secondary and terti- 
ary attractive forces. These latter two result from the 
influence of flocculating agents. Reduced or defloccula- 
tion occurs due to steric hindrance, absorbed lyosphere, 
entropic repulsion or double layer effects. — 


Introduction 


The initial consistency of a non-soap grease system 
as well as changes in consistency which occur on stand- 
ing, high temperature exposure, mechanical working, 
practical use, etc., depend principally on the forces 
of interaction (and alteration in these forces) between 
thickener particles dispersed in the vehicle. To define 
accurately the effects of externally applied conditions 
on grease structure, changes in structure must be fol- 
lowed experimentally and the causes of these changes 
established. A fundamental know ledge of the factors, 
largely interfacial, important to structure in the wide 
variety of grease systems which can be formulated is 
necessary for the understanding of both grease forma- 
tion and stability. Consequently, a systemization of all 
the types of systems which might be met in practice and 
a theoretical analysis of particle-to-particle interaction 
in such systems is a necessary first requisite. This must 
be followed by the application of theory to experi- 
mental results particularly concerned with stability 
studies of practical greases either reported in the litera- 
ture or that which must be performed. Special atten- 
tion must be paid to the factors responsible for the 
adsorption from solution of grease Components ini- 
tially present or formed during use since the work 
properties of a grease and its final rest structure are 
influenced profoundly by the molecules residing at 
the interface. All these areas must be considered to 
develop an understanding of the properties of non- 
soap lubricating greases. 


Discussion 


The combination of attractive forces of the London- 
van der Waals type and repulsive forces due to the 
interaction of double layers originating at the solid- 
liquid interface was sufficient to lead to the develop- 
ment of quantitative theory of the stability of colloidal 
dispersions, principally hydrosols and has been dis- 
cussed adequately elsewhere’. Double-layer theory, so 
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successful for media of dielectric constant five or 
greater, has been applied only recently to particle-to- 
particle interaction in nonpolar vehicles?, and remains 
to be tested fully. In addition, nonionic components 
present in a solid-liquid dispersion either as an additive 
or impurity may cause reduced flocculation, defloccu- 
lation, flocculation, or have no effect depending on 
type and system. Some of these same effects are op- 
eratable in dispersions of solids in pure liquids. A sys- 
temization of the states of solids in organic media is 
needed. Known or predicted states for solids dispersed 
in a variety of pure liquids, or in more complex media 
containing impurities or additives are summarized in 
Table I. These descriptions are based on purely theo- 
retical considerations and on experimental findings re- 
ported in the literature or of this study. 


TABLE | 
Predicted or Known States of Solids in Organic Liquids 


Polarity of State of 


Solid Liquid Dispersion Mechanism System 
1.P,NP  P,NP Flocculated Primary Many Pure 
(Van Der Liquids 
Waals) 
Attractive 
Forces 
2. P NP Flocculated Secondary Immiscible 
Attractive Third 
Forces Component 
3.  P,NP Flocculated Tertiary Specific 
Attractive Flocculating 
Forces Agents 


4.P,NP P.NP 
0.01,, dia-particles Deflocculated Entropic 
Repulsion 


(Specific Pure 
Vehicles) 
Spec. Non- 
ionic 
Additives 


1,, dia. particles Flocculated 


5.P,NP. NP 


0.01,, dia.particles Flocculated Double-layer Specific Ionic 


Repulsion Additives 
dia. particles Deflocculated 
6.P,NP P 
0.01, dia.particles Deflocculated Double-layer Specific lonic 
Repulsion Additives 
dia. particles Deflocculated 
7. P,NP  P,NP Reduced Floc. Steric Specific 
Deflocculation Hindrance — Solid-Liquid 
Systems. 
Bulky Organic 
Additives 


8. P, NP (Flocculation) Lyosphere Pure Liquids 


Deflocculation Lyosphere Specific 


Additive- 
P =Polar NP = Nonpolar 


The types of flocculation which can occur in solid- 
liquid dispersions are illustrated in Figure 1. Whether 
a gel or suspension form (with associated syneresis or 
settling) depends on concentration and particle di- 
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ameter of the solid as well as other properties of both 
phases. Both large and small particles flocculate under 
the influence of nonpolar (and polar) attractive forces 
and can approach to an equilibrium distance of mini- 
mum potential energy in the absence of chemisorption, 
oriented physical adsorption of vehicle molecules or 
other mono-molecular adsorption processes. An equa- 
tion for the energy of interaction’ between two 
spheres of radius r for London-van der Waals forces is 


X24+2K41 °° “X?4+2X+4+1 
(1) 


where d is the shortest distance between the surfaces 
of the spheres, X == d/2r, q the number of attracting 
molecules per cm.’ and A the van der Waals constant. 
The magnitude of E depends on the density of the 
solid particles, particle size as well distance of separa- 
tion. The attractive forces are long-range compared 
to intermolecular forces and can be effective at dis- 
tances of from 10—100 A reference 1. Obviously the 
shape, roughness, surface polarity, size and size distri- 
bution of solid particles as well as vehicle ty ‘pe pro- 
foundly influence particle-to- particle interaction in a 
manner difficult to assess quantitativ ely. Never-the-less, 
a combination of repulsive energies and van der Waals 
type attractive energies calculated as a function of the 
distance of approach of two particles has led to the de- 
velopment of theory sufficient to explain many experi- 
mental findings.’ 

A large interfacial free energy is the cause of the 
instability of sols but more definition is needed here. 
The free surface energy ys, at the solid-liquid interface 
is the driving force for flocculation where multimo- 
lecular adsorption of vehicle molecules occurs; here 
the transition from the solid surface, through the ad- 
sorbed phase to bulk liquid is continuous. For many 
systems, even when physical forces alone are operative, 
the nature of the adsorbed vehicle (or additive) mole- 
cules in the monolayer determines the extent of sol 
stability. For example an oriented, adsorbed monolayer 
might form. Here the interfacial free energy yse. be- 
tween the film-covered solid and the liquid must be 
considered also. For a given solid dispersed in a wide 
variety of organic liquids, it will be shown that yger, has 
a much more profound influence on the stability of a 
sol than ys... Systems for which ygr, alone is important 
are discussed in the following section. 


|. Flocculation Due to (Primary) Van Der Waals Attrac- 
tive Forces 
Solid-liquid dispersions are not studied under ascep- 
tic conditions in general. Extraordinary precautions 
are too often necessary. The difficulty in removing the 
very last traces of water—and these may be extremely 
influential—from organic vehicles has been demon- 
strated’. These difficulties are compounded by the com- 
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plex experimental operations necessary for dispersion 
and study of the system in water- free atmospheres. In 
addition, the presence of small amounts of impurities 
which may be surface active can be eliminated only 
with difficulty particularly, with many of the higher- 
boiling, viscous vehicles of practice. Never- the- less, 
certain solid- -liquid systems have been studied under 
rigoriously controlled conditions or where the influ- 
ence of additional components can be neglected. 

Table II gives an indication of the average wt. per- 
cent (and cotal interface) of both hydrophobic and 
hydrophilic solids required to form greases of reason- 
able initial penetration’ in a nonpolar vehicle. For 
example, only about 12 wt. per cent of the polar silica, 
Aerosil, was necessary to form a grease of penetration 
176, whereas 15 wt. per cent of the nonpolar silica 
Estersil, was required to form a grease of penetration 
231 even though the area of Estersil is nearly twice that 
of Aerosil. That at least trace amounts of water were 
responsible for structure in the greases containing the 
polar solids was found in this laboratory by adding 
small known amounts of PO; by spatula into previ- 
ously well-dried systems: fluidization of the grease oc- 
curred. The addition of P.O; did not affect the con- 
sistency of greases containing G. S. silica, another form 
of Estersil, or the carbon black Mogul to any signifi- 
cant extent. Obviously, the comparison of the thicken- 
ing ability of polar and nonpolar solids given in Table 
II is improper, and it could be inferred that the thick- 
ening ability of polar and nonpolar solids might not 
be so radically different if they were dispersed in pure 
liquids (w here for example only multilayers formed). 
Indeed, only  silica-paraffin oil greases containing at 
least 30 wt. per cent solids could not be fluidized by 
addition of P.O;: this wt. concentration then is a rough 
measure of the amount of polar solid needed to form 
a gel in the pure vehicle. 


TABLE Il 
Thickening Ability of Solids ii in 1 Paraffin Oil - 
Solid Area Heatof Wt.% Total 
Immersionin Solids Interface Penetration 
water m2 
(m.?/g.) (ergs/cm. 2) 100g. Grease” 
AR 
Aerosil 160 154 12 1920 176 
HiSil 135 460 15 2030 158 
Rutile 90 550 25 2240 183 
NOoNPOLAR SOLIDS 

Fstersil 290 0 15 4350 231 
Car- 


bolac 2 650 90 10 6500 224 


Sedimentation volumes might prove useful in assess- 
ing the influence of the interfacial free energy ysr on 
flocculation in systems where the adsorption processes 
are similar (multimolecular). Of course much more 
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sensitive measurements are necessary since the effects 
on flocculation of different media are in general small. 
Bloomquist and Schutt’ found that the sedimentation 
volumes of dry glass spheres in a series of different 
liquids were very nearly the same if completely an- 
hydrous conditions were employ ed. Eggleton and 
Puddington‘ found small but finite differences in the 
sedimentation volume of glass spheres in pentane and 
toluene which were attributed to the influence of ys. 
While sedimentation volumes are not yet a good meas- 
ure of interaction between particles, efforts are in 
progress to develop theoretical models to explain these 
values in terms of coherence of particles as they fall’. 


Dispersions of nonpolar solids in organic vehicles 
can be treated often as simple solid-liquid systems even 
if water is present as a contaminant if the surfaces of 
the solids are sufficiently hy drophobic. Indeed, the 
thickening ability of a series of different hy drophobic 
non-soap grease thickeners has been related to their 
surface areas assuming the free surface energies of the 
solids approximately equal'’. More precisely consist- 
ency, was related to the extent of the solid-liquid inter- 
fare even though some water was known to be present 
in these sy stems at least as a trace impurity. 


Carbon blacks would at first glance appear to be 
suited ideally for use as non-soap grease thickeners. 
These materials are the only ones of a small group of 
available high area inorganic solids which are readily 
available, relatively cheap and which can be obtained 
in a variety of particle sizes. In addition, these solids 
are low free surface energy solids yet can be obtained 
with surfaces varying from weakly polar to essentially 
nonpolar. High area graphites might be more suitable 
because of their excellent lubricity. Despite these seem- 
ing advantages carbon blacks or graphite have not 
found extensive use as in non- soap greases. Puddington 
in a summary of the properties of carbon black 
greases'' stated that the oleophilic nature of blacks 
necessitates excessive amounts of solid to give a desired 
vield value. This in turn leads to undesirable high shear 
viscosities. In addition the temperature coefficient of 
. yield is large. Oleophilicity or interfacial free energy 
may not be sufficient however to explain reduced 
interaction particularly in view of the findings con- 
cerning both silica and carbon black greases in water- 
free vehicles. Puddington does suggest further that 
reduced particle-to-particle interaction can result in 

carbon black-nonpolar vehicle dispersions due to a 
charge build-up on the surface during use. This re- 
sults from the movement of solid particles under shear 
since the two components differ significantly in di- 
electric constant. 


ll. Flocculation Due to Primary and Secondary Attractive 
Forces 

The flocculation of particles having on their surface 

one or more monolayers of an adsorbed component 

which is immiscible in the dispersion vehicle has been 

studied by Kruyt and van Selms’’, e.g., polar solid- 
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<MONOLAYER MONOLAYER (s) 
FLOCCULATION DUE TO PRIMARY AND SECONDARY 
ATTRACTIVE FORCES 

(ADSORBED FILM IMMISCIBLE IN VEHICLE) 


Figure 2 


nonpolar liquid dispersions, water added. The high 
interfacial tension between the adsorbed water-vehicle 
interface is reduced markedly by coalescence of water 
covered particles as shown in Figure 2. The area and 
free energy decreases have been estimated for disper- 
sions of glass spheres by these workers, and obviously 
are much more significant here than for systems w here 
free energy changes attendant on the close approach 
of solid particles only occur. In terms of energies, the 
polar and nonpolar van der Waals faces between ad- 
sorbed water molecules (these are called secondary for 
convenience) as well as between atoms in adjoining 
particles must be considered. The attractive minimum 
in the total interaction energy curve would be much 
lower for the coated particles than the uncoated and 
decreases further as the number of adsorbed layers 
increases. 

Confirmation that even trace amounts of water play 
an important role in the formation of structure was 
found by adding small known amounts of P2O; by 
spatula into well-dried greases made from silicas in 
nonpolar vehicles whereby a marked breakdown in 
structure occurred. These dispersions became too fluid 
for penetrometer measurements. However, the gel 
structure returned on standing about 24 hours. An- 
hydrous MgSO, also causes breakdown in gel structure 
and for periods of several weeks even if the grease was 
exposed to atmospheric conditions. The most likely 
explanation is that the drying agents combined chemi- 
cally with the trace amounts of water available for 
flocculation. The formation of structure by trace 
amounts of water—perhaps even a few molecules per 
bridge between the solid particles seems to occur. 
Certainly in the very stringently dried systems only 
fractional water layers, far below a monolay er, could 
have been adsorbed. This mechanism, of course, re- 
quires mobility of adsorbed water molecules to junc- 
tion points between particles.” 

It is interesting to note that another immiscible 
liquid besides water has been found to cause a sharp 
increase in consistency of a grease thickened with the 
polar solid, Aerosil. Ethylene glycol thickened Aerosil 
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—Plexol 201 greases in much the same manner as did 
water. Evidently, here also flocculation is increased as 
the concentration of ethylene glycol is increased due 
to coalescence of particles and the reduction of inter- 
facial tension between adsorbed ethylene glycol and 
the vehicle although multimolecular effects were ab- 
sent. Other immiscible liquids with the high interfacial 
tensions measured against the vehicle, and which are 
adsorbed by the solid, cause flocculation by this same 
mechanism. Low molecular w eight multifunctional or- 


FLOCCULATION DUE TO PRIMARY AND TERTIARY 
ATTRACTIVE FORCES 


Figure 3 


ganic compounds are particularly effective thickening 
agents'* for these type of systems. Obviously, from 
the results described here and in the followi ing sections 
ys. is much more important to the final state of disper- 
sion than 


Ill. Flocculation Due to Primary and Tertiary Attractive 
Forces 

That certain substances can act as flocculating agents 
is well known. Dintenfass'' noted that many multi- 
functional compounds such as triethanolamine, ethy]- 
ene diamine, citric acid, etc., act as flocculating agents 
in a manner similar to that shown in Figure 3. Ad- 
sorbed immiscible surface films cannot be discounted 
here, however. Arnold’*® found that palmitic acid act- 
ed as a flocculating agent at low concentrations in car- 
bon black-paraffin oil dispersions, but reduced floccu- 
lation at high concentrations. Overbeek’s'® earlier 
mechanism which requires acid molecules to contact 
adjacent solid particles at low concentrations was em- 
ployed: steric protection leads to reduced flocculation 
at higher concentrations. Never-the-less in this instance 
also, the mechanism of flocculation is not clearly de- 
fined. Zettlemoyer and Skewis'’ studied the system 
calcium sulfonate of dodecylbenzene-graphon-water- 
cotton and found that the calcium ion enhanced dirt 
(graphon) deposit by bridging two sulfonate groups 
attached to the aromatic nucleus adsorbed on each of 
the two surfaces. There are undoubtedly other exam- 
ples of flocculation caused by tertiary attractive forces. 
Certainly the parameters governing adsorption from 
solution need to be understood here. 
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iV. The Lyosphere 


Lyospheres surrounding a solid dispersed in a pure 
liquid or a solution are shown in Figure 4. Definition 
is needed in this area also. Lyospheres, here are asso- 
ciated with multimolecular adsorption, a continuous 
transition from the solid surface through the adsorbed 
phase to the bulk solution, and the interfacial free en- 
ergy ysr is the important factor in sol stabilization. Sim- 
ple systems w hich exhibit such properties are those 
where multimolecular adsorption of the vehicle occurs 
when the solid is exposed to its saturated vapor. Ex- 
amples are numerous, ¢€.g., water on most polar solids, 
hydrocarbons or graphitic substances, etc. Sol stability 
for such systems is unlikely in the absence of other 
stabilizing “effects. Vehicles which have high w etting 
for solids have been assumed to be more effective in 
preventing flocculation. Care must be used in the use 
of the term wetting, however, since comparisons can 
be made only if the adsorption processes are similar. 
For example, a ly osphere as defined above may form 
around an oxide particle i in water, where-as an orient- 
ed, monolayer can be adsorbed, particularly if a polar 
solid is activated, when dispersion takes place in a 
pure, n-polar paraffinic liquid such as an aliphatic al- 
cohol or amine. This latter effect is termed steric hin- 
drance and discussed in the next section. 


x 
x x x 
= SOLUTION 
— — — — — PURE xx 


XXX KK KK KKK KK XK 


REDUCED OR DE-FLOCCULATION 
DUE TO ADSORBED LYOSPHERE 


Figure 4 


Figure 4b illustrates the formation of a lyosphere by 
mixed adsorption onto a surface from solution. Ross'* 
explains decreased flocculation of non- soap grease 
thickeners in dioxane containing water as an impurity 
compared to pure dioxane. Preferential adsorption of 
the water takes place, but since water and dioxane are 
completely miscible there is no interfacial tension be- 
tween the adsorbed layer and the surrounding medium. 
The solid-liquid interface originally larger between the 
polar solid and nonpolar dioxane has been reduced by 
the adsorption of water. Net result is the reduction in 
the original surface energies and a decreased tendency 
towards flocculation. The same effect was noted for 
silica-ethylene glycol gels at Lehigh. Structure forma- 
tion occurred only on drying the vehicle. 
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REDUCED OR DE-FLOCCULATION 
DUE TO STERIC HINDRANCE 


Figure 5 


V. Steric Hindrance 

Protection of sol particles by steric hindrance is il- 
lustrated in Figure 5. Steric hindrance is restricted here 
to monolayer adsorption where ysr1, must be consid- 
ered in judging stability of dispersed particles. This 
situation develops when activated rutile (TiO.) is dis- 
persed in n-propyl alcohol'*. Chemisorption on dehy- 
droxyvlated Ti-O-Ti sites on rutile accounts for the for- 
mation of this type of film by a liquid which because 
of this behavior has been termed autophobic by Hare 
and Zisman?’. Such films also undoubtedly form in so- 
lution through physical forces of adsorption with ori- 
ented closepacking, independent of the substrate. Here 
the normal polar paraffinic compounds must be sufh- 
ciently long so that strong cohesion develops between 
adsorbate molecules. Adsorption leads to the forma- 
tion of a stable, low free energy surface. Indeed, non- 
spreading wetting of the liquid on the newly formed 
surface film can result if the surface tension of the 
sea is high enough and that of the film is sufficiently 
low?" 


The degree of protection offered by adsorbed, ori- 
ented, long- chain compounds depends on a number of 
factors: the size and density of the solid particles, the 
length and density of packing of the adsorbate on the 
surface, the strength of interaction of the polar portion 
of the adsorbate with the surface and the magnitude of 
lateral interactions between adsorbed molecules. Fster- 
sil, a surface-coated, hydrophobic fine silica is a good 
example of a particle having built-in steric protection. 
In this case, hydroxyl groups on the surface of a hy- 
drophilic silica were chemically reacted with an alco- 
hol containing about four carbon atoms to produce a 
close-packed outer layer prior to use in colloidal dis- 
persion. Even though the particles of Estersil are very 
small (dia. ~ 0.01 ») this material had utility as a thick- 
ener. The thickness of the adsorbed layers is insuffi- 
cient to prevent approach of the particles within the 
sphere of the van der Waals attractive forces. 
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Because the magnitude of the van der Waals’ attrac- 


tive forces depends on particle size, and also on the 
number of atoms per unit volume of the particle, the 
strength of the chain floccules for Estersil particles is 
very likely less than for the silica particles. This is so 
since the organic coating prevents close approach of 
the more dense silica portions of the particles by steric 
hindrance and because the organic layer is less dense 
than silica. This reduction in density is not unexpected 
for adsorbed organic films and is accentuated by the 
inability of the chemisorbed organic alcohol to close- 
pack on the silica surface because of steric and other 


factors. 


If the organic molecules were not chemis- 


sorbed, the approach of two coated silica particles to 
an equilibrium distance of separation could cause de- 
sorption of the organic layer unless very strong physi- 
cal adsorption occurred. Water resistance would con- 


sequently be lost. 


VI. Sol Stabilization and Entropic Repulsion 


Until 1951 no satisfactory quantitative explanation 
had been advanced to explain sol stability of colloidal 
dispersions in certain (organic) vehicles. Experimental 
evidence showed that aromatic molecules substituted 
with long aliphatic chains have a profound stabilizing 
effect on carbon black dispersions in these liquids or 


their solutions?!. 


It was assumed that the aliphatic 


chains fixed to the surface of the black by the aromatic 
nucleus but otherwise free, exert a repulsive force 
when two particles approach each other and thereby 
prevent flocculation. Mackor®? showed that the repul- 
sion is due to the decrease in the number of possible 
configurations of the adsorbed chains when two par- 
ticles | approach one another; a certain amount of work 
related to the decrease in entropy of the ordered over 


the disordered state must be done. 


Mackor proposed a model consisting of two parallel 
plates on which a rod-shaped molecule was adsorbed 


(Figure 6a). 


Assuming an idealized mono-layer ad- 


sorbed over equidistant active sites and neglecting ad- 
sorbate-vehicle interactions the free energy of repul- 


sion (Gibbs) was shown to be: 


AFr = NgkT 6 (1—d/b) 


(2) 


DEFLOCCULATION DUE TO ENTROPIC REPULSION 


Figure 6 
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where Ng is the number of adsorbed molecules per 
unit area, 6% the surface coverage when the distance 
d between the two plates is equal to infinity, b is the 
length of the chain attached to the surface by a Ball 
type joint. Calculations show that AF can be several 
time kT for suitable systems. When the repulsive free 
energy is combined with the van der Waals-London 
free energyof attraction a rod of 20A stabilizes, where- 
as with a rod of 10A rapid flocculation occurs. Mackor 
and van der Waals** also developed a more sophisti- 
cated theory including interactions with vehicle of 
solute molecules to explain stabilization by rod-shaped 
adsorbate molecules and spherical solvent molecules 
(Figure 6b). Quantitative use of this theory for practi- 
cal systems is difficult, but theory has shown that sta- 
bilization can occur by this mechanism. 


Theoretical considerations have led to the con- 
clusion that large particles (1 and coarser) dispersed 
in vehicles cannot be stabilized by entropic repulsion®’. 
Repulsion operates only when two chains interact. The 
depth of the resulting minimum in the van der Waals 
attractive potential energy curve at a distance of 40A 
(a reasonable assumption for twice the effective sur- 
factant length) was calculated and compared to kT 
in Table III. Since a potential energy barrier of 1SKT 
is required for sol stabilization? it is obvious that 
only small particles (10° cm.) can be stabilized, 
whereas the large particles cannot, even at large dis- 
tances of separation. As these large particles move to- 
gether, desorption probably occurs if the adsorbed 
film is influenced by physical forces only. Chemisorp- 
tion of molecules onto specific sites on the surface of 
large particles could impart a measure of stability, in 
part or wholly steric in nature. 


Van Der Waarden?! has shown that aromatic hydro- 
carbons with sufficiently long aliphatic chain (s) may 
stabilize carbon black dispersions in a nonaromatic 
medium. Aromatic nuclei are adsorbed at the surface 
of the carbon black due to an interaction between 
chemically bound oxygen on the small diameter 
(~ 0.03) carbon black surface and all partial dipoles 
of the aromatic rings. He found that the addition of 
non-aromatic compounds, and aromatics with small or 
no alkyl side chain, to carbon black in mineral oil, pro- 
duced little or no stabilization. Aromatics with side 
chains greater than eight carbons in length produced 
appreciable stabilization, the stabilization increasing 
with the length of the side chain up to sixteen carbons. 
He also found that flocculation increased in most cases 
upon heating for one hour at 100°C. to remove ad- 
sorbed water or other materials. 


Bondi and Diamond?’ studied the effect of surface- 
active substances (basic) on the deflocculation of acid- 
ic and neutral carbon blacks in hydrocarbon oils. They 
found that the amount of surface active agent neces- 
sary for maximum deflocculation was much less than a 
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monolayer in the case of the acidic carbon black, but 
close to a monolayer in the case of the neutral carbon 
black. Also, complete deflocculation of the neutral 
carbon black was not always obtained. An increase in 
temperature increased the flocculation of the neutral 
carbon black, but only increased the degree of floccu- 
lation slightly in the case of the acidic carbon black. 
Steric hindrance cannot be overlooked as a factor in 
stabilization of the neutral black. From the above 
results, it might be concluded that a strong force 
of interaction must exist between adsorbate and 
adsorbent in order for entropic repulsion to have 
its maximum effect. This would occur when a basic 
surfactant is added to an acidic carbon black, and 
maximum deflocculation would occur at coverages less 
than 70 per cent depending on the length of the sur- 
factant side chain. A small increase in temperature, in 
the case of acidic carbon, decreased flocculation slight- 
ly, and further increases in temperature increased floc- 
culation. This would be in agreement with equation 2 
where an increase in temperature increases A\Fr. At 
high temperature, the lifetime of the molecule on the 
surface, and consequently Ns, would decrease, there- 
by decreasing AFr. 


TABLE lil 


Van Der Waals Attraction Between Spheres of Radius a at 
a Distance of 40 A Between the Surfaces 
Van Der Waals 
Constant, A. 


V min. /k T 


ergs 10-*em a=10-5cm a=10-*cm 
510 42 1.2 

51 4.2 0.1 

0.4 0.01 


H. Koelmans, Philips Res. Rpt.; 10, 161 ( 1955) 


Koelmans?! studied sedementation volumes and set- 
tling times for a variety of polar solids in xylene and 
concluded that only slight stabilization was offered to 
large diameter particles (Rly) by the adsorption of 
long-chain alcohol and acids. Stabilization increases 
with increased chain length but goes through a maxi- 
mum for Cy, Cis and Cys acids. Koelmans suggest for- 
mation of a second layer of adsorbed molecules, an un- 
likely possibility. Rather it seems likely that entropic 
repulsion increases with increasing chain length and 
increasing coverage 6. Once 6 becomes sufficiently 
large so that neighboring adsorbed molecules interact 
and reduce the number of possible configurations, en- 
tropic repulsion must decrease and stability is reduced. 
Steric hindrance thereon becomes important. 


The ability of certain heptyl derivatives to fluidize 
greases containing small diameter silicas (RO.02 diame- 
ter) in nonpolar vehicles was observed in this labora- 
tory: entropic repulsion appears to be the most prob- 
able mechanism. The amine and alcohol are particular- 
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ly effective thinning agents and at concentrations as 
low as 2 wt. per cent in ‘Aerosil- paraffin oil greases. The 
acid, aldehyde and chloride, however, had little in- 
fluence on the consistency of this grease system. Even 
large quantities of the acid (up to 12 wt. per cent) 
cause only small decreases in consistency whereas sim- 
ilar quantities of the chloride had no effect. 


Factors governing adsorption from solution for most 
systems are generally not well understood. Since all 
the hepty! compounds are miscible with the vehicle 
paraffin oil, the relative equilibrium concentration, L.e., 
the ratio of the equilibrium concentration to the con- 
centration of a saturated solution at the adsorption 
temperature, cannot be used as a criterion to predict 
adsorption. Heat data are useful here, however. The 
important variables governing adsorption from solu- 
tion are the heats of wetting ‘of the solid by the pure 
additive liquid compared to ‘the pure vehicle, which in 
turn depend on the polarity of the solids and liquids. 
The heat of solution of the additive which measures 
the degree of affinity between the solute and solvent 
must also be considered. Lastly, the presence of im- 
purities such as water cannont be overlooked when 
polar solids are used in nonpolar vehicles. 


The consistency changes of Estersil-paraffin oil 
greases on the addition of the heptyl components is 
quite different from those found with greases formu- 
lated with polar solids. Rather small, linear decreases 
in consistency are observed as additive concentration 
increases up to a given weight per cent of additive; be- 
vond this concentration further additive addition has 
little effect. All the additives were effective although 
to a different degree, and in no instance was fluidiza- 
tion (complete deflocculation) observed. These results 
can be explained by postulating adsorption of the 
hepty! compounds on the rather few and isolated polar 
sites on the surface of Estersil. Because Estersil has a 
large surface concentration of chemisorbed, butyl 
chains, the adsorption heptyl compounds must be 
wedged between these groups. Since the heptyl com- 
pounds are much longer than the butyl groups on the 
original Estersil surface, the van der Waals forces of 
attraction between particles containing adsorbed hep- 
tyl compounds are reduced and the decreases in con- 
sistency found are normal. 


Vil. Electrical Repulsion 


The close-relationship between electric charge and 
sol stability has been recognized long ago, and indeed, 
has led to the development of quantitative theory suc- 
cessful for hydrosols. Progress in development of 
theory for media of low dielectric constant (5 and 
lower) was slow principally because of the experi- 
mental difficulties encountered in measuring surface 
potentials. The experiments of van der Minne*® showed 
that sufficiently large surface potentials can exist to ac- 
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count for sol stabilization in certain systems of this 
type. 
Verwey and Overbeek?’ derived the equation: 


Va = = Wo = éa exp—x(R—2a) (4) 
= 


When yp is the surface potential, ¥ the dielectric con- 
stant, a the particle radius, R the distance between the 
center of two spherical particles and K the Debye char- 
acteristic length. In hydrocarbon oils ionic concentra- 
tions use of the order of 10~'’ N corresponding to a 
value of 1/« of about Sy. For such large values, equa- 
tion + simplifies to: 


Vr=y’ oXa (5) 
R 
which is Conlombs low and suggests no screening of 


surface charge by counter-ions. 


TABLE IV 


Maximal Repulsion As A Function Of Particle Size a And 
Surface Potential 


(A=10°" ergs) 


V max. kT 


mV a=10—5cm. a=10-%em. 

13 

35 26 

50 62 + 

75 152 1] 
100 286 20 1 
150 662 54 4+ 


H. Koelmans, Philips Res. Rpt.; 10, 161 (1955) 


By combining the electrical repulsion with van der 
Waals attraction according to Eq. 1 the maximum re- 
pulsion was calculated as a function of particle size and 
surface potential by Koelmans’*’. These values are tab- 
ulated in Table IV. These data indicate that particles of 


NONPOLAR — 
VEHICLES — 


REDUCED OR DE-FLOCCULATION 
DUE TO ELECTRICAL REPULSION 


Figure 7 
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large diameter (1y) can be stabilized by a charge of the 
order of 25-35 m V, the order of magnitude found ex- 
perimentally. Small particles cannot be stabilized ac- 
cording to theory. As solution concentration increases 
|/« must decrease with consequent double compres- 
sion and reduced stabilization. 


Figure 7 illustrates reduced or de-flocculation due to 
electrical repulsion. A solid may bring into a medium, 
its own surface charge, e.g. surface exchange sites. 
This may be explanation of the findings of Pudding- 
ton'! who studied the vield of greases prepared from 
silicas precipitated at various pH’s. A maximum in the 
yield of grease was obtained with silica precipitated at 
pH=5, the isolectric point of silica. Significant decrease 
in yield value of grease samples was observed with sili- 
cas precipitated on either side of this value indicating 
a less flocculated system. 


Stabilization by ionic additives requires a compound 
containing a long organic anion soluble in the medium 
of low dielectric constant and a small adsorbable ca- 
tion. It appears that adsorption of the small cation onto 
the surface proceeds via an exchange type mechanism 
and on specific surface sites, since phy sical adsorption 
of the van der Waals—London type is unlikely for a 
small ion of low polarizability. Consequently, not all 
solids would be expected to be stabilized by electrical 
charges. 


Koelmans*! studied sedimentation volumes of the 
polar solids, FexO;, A1,0;, BaSO, and SiO., in xylene 
containing copper oleate or commercial ionic additives. 
The particles were large, about 1» in diameter. Settling 
times as long as several days were observed now. Con- 
trast this to minutes or a few hours for the same sys- 
tems stabilized with non-ionics (Sec. VI). Critical po- 
tentials were calculated from the Huckel equation to 
be 30m V, in excellent agreement with experimental 
findings. Apparently, stabilization by electrical charge 
can be expected in media of low dielectric constant, 
but more work in this area is needed. 


If the dielectric constant of the xylene was increased 
slightly by adding methyl alcohol, even the non-ionic 
acid dissociated sufficiently to show electrophoresis and 
yielded settling times of several days with these dis- 
persions. 


About the Author 
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An 
Interpretation 


of NLGI's 
1958 


Production 


Survey 


By: Dr. J. V. Starr 
Esso Standard Oil Co. 


Again the National Lubricating Grease Institute has 
sponsored a survey of the production of Lubricating 
Greases and Fluid Gear Lubricants in both the United 
States and Canada for the calendar year 1958. As be- 
fore, the survey was conducted by the management 
services division of Ernst & Ernst, certified public ac- 
countants. All questionnaires came from the agency and 


OFFICIAL QUESTIONNAIRE | 
LUBRICATING GREASE PRODUCTION SURVEY FOR CALENDAR YEAR 1958 


Please provide an analysis of your production in accordance with the definitions and 
instructions below using this form. These are the only copies of this form which will 
be provided Keep one copy, and please mail the other to: Manager of Management 
Services Division, Ernst & Ernst, 600 Sharp Building, Kansas City, Missouri, using the 
enclosed self-addressed, stamped envelope. Replies may be sent by registered mail. 


during calendar year 
unds 


Type of Thickener* 958 in actual pou 


A. LUBRICATING GREASES 


1. Aluminum Soap Pounds Produced 

2- Calcium Soap Pounds Produced | 

3. Lithium Soap Pounds Produced } 

4+ Sodium Soap Pounds Produced 

5. Other Soap Pounds Produced 

6 Non-Soap (Inorganic Thickener Pounds Produced | 
Grand Total of Lubricating Greases Pounds Produced 


B. TOTAL FLUID GEAR LUBRICANTS*® Pounds Produced 


DEFINITIONS AND INSTRUCTIONS 


Include all domestic production rather than sales data. In reporting your figures, 
be guided by the following ASTM definition for lubricating grease: 
"Lubricating grease - a solid to semi-fluid product of dispersion 
of a thickening agent in a liquid lubricant. Other ingredients 
imparting special properties may be included.*® 
2 Include all production regardless of destination; i.e., whether domestic or export. 
3. “Greases containing two or more thickeners should be listed under the category 
whose characteristics predominate. 
4. Make no separate listing of EP greases. 

5. Do not include process oils, cutting oils, textile oils, etc. in the above figures. 
6. In 'B' above, report total production in pounds even though your product is sold 
by the gallon. Do not include production of fluid gear lubricants in the grand 

total production of lubricating greases as defined. 


A Reproduction of the Ernst & Ernst Questionnaire 


the results reported to them. No data from an indi- 
vidual member company was made available to another 
company, nor to the Institute officers nor management. 
Only the final compilation was reported to the Insti- 
tute office which has since distributed it to the mem- 
bership. The professional integrity of Ernst & Ernst 
is our guarantee that the results are as accurate as the 


SUMMARY OF TOTAL POUNDS PRODUCED — UNITED STATES 
1958 and 1957 


Pounds Produced 


LUBRICATING GREASES 1958 
1. Aluminum Soap 21,275,526 
2. Calcium Soap 179,708,385 
3. Lithium Soap 182,457,197 
+. Sodium Soap 113,570,809 
5. Other Soap 19,874,925 
6. Non-Soap (Inorganic Thickener) 18,597,992 
Grand Total of 
Lubricating Greases 535,484,834 


TOTAL POUNDS OF FLUID GEAR 
LUBRICANTS PRODUCED 
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Per cent 


1957 1958 1957 
27,142,543 3.97° 4.66°, 
218,844,369 33.56 37.61 
160,462,383 34.07 7.58 
128,859,083 21.21 2015 
28,680,446 3.72 4.93 
17, 891 ,004 3.47 3.07 
358i, 879, 828 100.00°, 100.00°, 


Pounds Produced 
1958 1957 
495,298,609 473,999, 270 
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data submitted and_ that complete anonymity has 
been preserved. 


One of the most useful tools for planning in any in- 
dustry whether in manufacturing, marketing or re- 
search is as accurate a record as possible of past per- 
formance. The Board of Directors was gratified at the 
reception accorded the first (1957) survey and feels 
that continuing this service will be a valuable contri- 
bution not only to our membership but also to sup- 
pliers of equipment, raw materials, containers etc. 


Sixty-four questionnaires were mailed to active mem- 
bers and replies received from forty-seven for a return 
of 73.4 per cent. This was essentially the same as last 
year. Although a higher per cent return w ould enhance 
the validity of the surv ey, it is still felt that the figures 
represent a very substantial portion of domestic pro- 
duction. Overall it is indicated that the production of 
solid greases was down almost 8 per cent from 1957, 
doubtless reflecting in part the industrial recession 

early in the year. Already, it is apparent that produc- 

tion in 1959 will exceed that of 1958. By soap cate- 
gories, production of calcium greases was ‘significantly 
lower and that of lithium greases significantly higher 
than in 1957. 


Production of fluid gear oils was indicated to be up 
4.5 per cent over 1957. Figures on industry-wide pro- 
duction we feel, should be used with some caution. 
From sources which we believe to be reliable, it is esti- 
mated that the reported production is not more than 
about 60 per cent of the total. This arises from the fact 
that there are many compounders and blenders, not 
active members of the Institute, who produce these 
products and therefore an unknown portion of gear 
oil production is omitted from the NLGI survey. 


For the first time, our Canadian friends were invited . 


to participate in the surv ev, and their response was 100 
per cent. This should give each member an opportu- 
nity to assess his position in comparison with others in 
their own economy as well as to compare their trends 
with those in the U. S. It is evident that percentage- 
wise, Canadian production of calcium and soda greases 
is substantially higher, and that of some specialties low- 
er than in the U. S. 


| ANALYSIS OF REPLIES — UNITED STATES 
1958 and 1957 


1958 1957 

| Total questionnaires mailed 64 63 
Total replies received 48* 
Per cent return 73.43°. 76.19 


*One reply reported no production data. 


CLASSIFICATION OF RETURNS ACCORDING TO SIZE 
Lubricating Greases 


Number of replies reporting 
production of: 


Less than 1,000,000 pounds 9 11 
1,000,001 to 5,000,000 pounds | 14 
5,000,001 pounds and over 26 23 
Total replies received 47 48 
Fluid Gear Lubricants 
Number of replies reporting 
production of: 
No production data reported 2 6 
1 to 1,000,000 pounds 14 13 
1,000,001 to 5,000,000 pounds 11 li 
5,000,001 pounds and over 20 18 
Total replies received 47 4s 


SUMMARY OF TOTAL POUNDS PRODUCED — CANADA 


LUBRICATING GREASES 
1. Aluminum Soap 
. Calcium Soap 
. Lithium Soap 
. Sodium Soap 
. Other Soap 
. Non-Soap (Inorganic Thickener ) 


bw 


Grand Total of Lubricating Greases 


TOTAL POUNDS OF FLUID 
GEAR LUBRICANTS 


PRODUCED 31,963,603 


NOVEMBER, 1959 


Pounds Produced Per Cent 


1958 1958 

288,785 88° 
17,602,914 53.88 
2,454,451 7.51 
9,598,733 29.38 
1,622,340 4.97 
1,105,297 3.38 

32,672,520 100.009, 
ANALYSIS OF REPLIES 
Total active members mailed questionnaires 6 
Total replies received 6 


Per cent return 100. 00%, 
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Perfecting a survey of this type is a process of evo-- 


lution. Analysis of the 1957 figures in comparison with 
certain data from the Department of Commerce 
showed rather wide discrepancies. This, of course, is 
chiefly because our membership was asked to abide 
by the NLGI definition of a “L ubricating Grease” 
whereas we know that the Department of Commerce 
includes such products as protective coatings, soluble 
oils, cutting oils, etc., which while they may be made 
in a grease plant, are vot lubricants. 

A special committee of the Board is actively en- 
gaged in attempting to clarify certain points. For ex- 
ample, the “Other Soap” category is a little ambiguous, 
and it might be better to use “Other Metallic Soap.” 


About the Author 


The “Non-Soap” category has also been misused be- 
cause it was originally contemplated that it would in- 
clude inorganics only; i.e., bentones, silicas and the like. 
There are other non-soap thickened greases which 
probably are omitted from the survey, or perhaps er- 
roneously included. Typical examples are a) Open gear 
lubricants—blends of asphalt and oil in some cases with 
a solvent, b) mixtures of wax and resins which are lu- 
bricants and used as such, and c) semi-fluid compounds 
of resins and oils which are used in journal-bearing 
applications. 

Your further criticisms are welcome and should be 
addressed to the General Manager. We seek the best 
service possible. 


J. V. Srarr, head of the product planning 
division of Esso Standard Oils petroleum 
specialties department, graduated from Wa- 
bash college and later received his Ph.D. at 
Cornell university. His career with Esso be- 
gan in the technical service division labora- 
tories and after promotion to various posi- 
tions, he became assistant manager, lubri- 
cants and specialties division, until receiv- 
ing his product planning promotion. A 
member of NLGIs board of directors since 


1954, he has been active on a number of 
committees, serving as chairman of the 
awards, board composition, and production 
survey committees. At the 1958 annual 
meeting he was elected to the re-created of- 
fice of Secretary for NLGI. Ill health 
forced his resignation from the board at the 
1959 annual meeting and the interpretation 
above was one of the final services he ren- 
dered the Institute after five years of con- 
scientious effort for NLGI. 


IF it ralle on an axle ® or-hyrns in @ 

bearing or rides ona shaft r@) if if slides 
ina groove or moves on 

it bores B or cots transmits pressure 3H> 


one of Sinclairs S00 specialized \ubricamls 
Is designed to make if work beter. for answers 


to your lubrication problems, write today to 


SINCLAIR REFINING ComPANY (sacle 
‘Technical Service Division, G00 Fifth Ave, NY. 20 NY. 
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Soviet Research in 
Lubricants and Lubrication 


Report No. 59-11902, December 
1, 1958, U.S. Department of Com- 
merce. 


In order to obtain an appraisal of 
work in the U.S.S.R. and its satel- 
lites on lubrication and allied sub- 
jects, a survey was made of ab- 
stracts published in the American 
Chemical Society’s Chemical Ab- 
stracts and in the Universal Oil 
Products company’s Library Bulle- 
tins of Abstracts for the period 
from January 1950 through Decem- 
ber, 1957. The references found 
totaled 123 and only one of these 


Literature and 
Patent Abstracts 


made any reference to lubricating 
greases. ‘This was entitled “Vis- 
cosity Properties and Behavior of 
Greases In Rolling Friction Bear- 
ings.” An abstract ‘of this article by 
Bezborod’ko, M.D., is given in C.A. 
Vol. 47, 6129a, 1953. 

The first conclusion will be 
quoted because of its interest: 

Nothing is revealed in this 
study demonstrating that Soviet 
dev elopments i in this area are ahead 
of the U.S. No new, novel, or dif- 
ferent methods, than known or 
used in the U.S., for providing lub- 
rication at the extremes of tempera- 
ture, or the extremes of equipment 
usage as they relate to bearing 


speeds, materials and loads, were 
found.” 


Application 

Chemical Week, July 18, 1959. 
page 77, states that six 58 model 
taxicabs, fitted with ball-joint sus- 
pension bearings and steering link- 
age bearings made of Teflon TFE- 
fluorocarbon fiber, have operated 
50,000 miles without lubrication. 
Use of these bearings was said to 
have eliminated 36 greasings and 
resulted in a saving of $54 per cab 
during the test period. While the 
largest savings would accrue to 
fleets who run their vehicles for 
high mileages, private passenger car 
owners might save $40 to $50 per 
year by having such bearings in use. 


Whatever your multi-purpose 
grease requirement, Baker 
can supply you with the 
hydrogenated castor oil 
derivative you need. By the 
bag or carload, as the world’s 
largest and most experienced 
producer of castor oil 
derivatives, we can deliver 
what you need when you 
want it. 


BAKER'S CASTORWAX® BAKER’ BAKER'S 

Melting Point 86°C (187°F) 69°C (156°F) 50°C (122°F) 
Acid Value Z. 178. 4. 
Saponification Value 180. 188. 180. 
Hydroxyl Value 160. 154. 171. 
Heat Stability 

NONE 24% NONE 
Loss of Hydroxyl 

ae hes. at 285°F) NEGLIGIBLE NEGLIGIBLE 


Samples and technical data on request. 


THE Baker CASTOR OIL COMPANY 


NOVEMBER, 1959 


ESTABLISHED 1857 


BAYONNE, N. J. 


5855 


327 


| i 

| d 

look tof Baker #for hydrogenate | 
(castor oil derivatives 


400+ 
360} 
' NLGI 
360 Fr 
340 


00} 
200 wae 
+o 10 30 40 50 60 70 
VALVE PRESSURE 
FIGURE 2 
Processing shearing during transition from 


fluid to crystalline structure. For 
Processing Which Comprises Shearing ‘ 


Grease Mixtures at High Temperatures 


a lithium 12-hydroxy stearate soap 
this transition range is from about 
390 to 360°F. Cooling during this 
processing step is preferably at a 
rate of about 15°F. per minute. 

The shearing device recom- 
mended is a shear valve and the 
pressure drop across the valve 
should be at least 75 psi. for best 
results. Figure 2 indicates the varia- 
tion in worked penetration as the 
valve pressure is increased. When 
manufacturing an experimental lot 
of 60 pounds of lubricating grease, 
50 pounds per minute were circu- 
lated through a cooler and then 
through the shear valve. 


The following tabulation gives 
the penetrations of lubricating 


' greases processed from the same 


soap-oil mixture containing 6 per 
cent of soap when different pro- 
cedures were used. 


oF. 


An improved yield from a given Procedure Unworked W orked 
soap percentage of lithium hydroxy Stirring, followed by milling 4004+ 4004 
stearate as an oil thickener is claimed Chaffee Uiac Disperser, 400-200°F. 357 32] 
by en pe and Benge Shear Valve, 15 psi back pressure, 400-200°F. 400+ 350 
2,886,525, assigned 0 Shear Valve, 30 psi back pressure, 400-200°F. 371 327 
The Texas company) if the soap- Shear Valve, 50 psi back pressure, +90-200°F. 332 292 


oil mixture is subjected to effective 


20-PAGE REPORT 


TELLS HOW 
MOLY COMPARES 


with Graphites, E.P., and Non-Additive Lubricants 


Over 50 composite charts explaining how “MOLY" compares on the 
Falex Machine, Timken Tester, Shell Four Ball, Kinetic Friction Ap- 
poratus, etc., in... 


@ Frictional Properties 
@ Wear Reduction 


load Capacity 
@ Film Endurance 


BEM OL wx. 


Executive offices 


BOSTON 
131 Stote Street 
Boston 9, Mass. 


@ Temperature 
Reduction 


CHICAGO CLEVELAND 
5725 State Road 
Cleveland 34, Ohio 


YOUNGSTOWN 
9101 Fullerton Ave. 
*T.M. Reg. Franklin Park, Ill. 
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manufacturers of 
BEMOLybdenum ‘fortified lubricants 


125 W. Commerce St. 
Youngstown 3, Ohio 


New LABORATORY REPORT from BEMOL, Inc. 


report 

comparin 

moly lubricants 
against 
Graphited, E.P. 
and Non-Additive 

Lubricants 
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BEMOL, INC. 
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Process and Composition 


Reducing Dehydration Time While 
Manufacturing Lubricating Greases 


Nelson in U.S. Patent 2,888,402, 
assigned to Esso Research and En- 
gineering company, uses the water 
of hydration of lithium hydroxide 
as the solvent for this alkali while 
carrying on saponification. The 
suggested method is to add lithium 
hydroxide monohydrate to mineral 
oil and heat this mixture to 210 to 
225°F. where the water of hydra- 
tion is liberated and dissolves the 
hydroxide. Fatty acids in excess are 
then added and after the lithium 
hydroxide is reacted saponification 
is completed by the addition of a 
non-hydrated metal hydroxide. 


Thus, 7.2 pounds of lithium 
hydroxide monohydrate and 134 
pounds of lubricating oil with a 
viscosity of 70 SUS at 210°F. were 
added to a steam-jacketed kettle 
where they were mixed and heated 
to 220° F. While maintaining this 
temperature, 56 pounds of cotton 
seed fatty acids were added. As 
soon as it was evident that the 
lithium hydroxide was entirely re- 
acted, 3.2 pounds of calcium hy- 
droxide was added in the form of a 
slurry in 50 pounds of oil. Heating 
and stirring was continued until the 
fatty acids were neutralized after 
which the mass was dehydrated at 
290 to 300° F. Following this, heat- 
ing was discontinued and 150 
pounds additional oil was stirred 
in. The liquid mixture was further 
cooled and homogenized to give a 
transparent lubricating grease. 


The finished product had an 
ASTM penetration of 311, a drop- 
ping point of 320 and free alkalinity 
of 0.1 per cent as sodium hydroxide. 
Barium hydroxide, magnesium hy- 
droxide or zinc hydroxide may be 
substituted for the calcium com- 
pound in the second addition of 
alkali. 


Composition and Processing 
Clay Base Lubricating Greases 


Armstrong and Preiss (U.S. Pat- 
ent 2,886,524, assigned to Shell De- 


NOVEMBER, 1959 


Grease Marketers .. . How Do 
Your Greases Perform at -40°F? 


Quality and dependable performance are prime req- 
uisites of grease marketers who value the integrity 
of their brand names. 

Laboratory-testing, as in this specially-built Cold 
Room, where temperatures can be brought to —40°F., 
insures dependable testing of International-made 
greases for those applications where low temperature 
conditions of operation are encountered. 

This type of continuous research is what you have a 
right to expect from your supplier. 

We invite your inquiry. 


CORPORATION 


New Orleans, Louisiana 


D TweE 


MARINE 


INTERNATIONAL LUBRICANT 


Manufacturers of Top Quality Lubricants 
AVIATION + INDUSTRIAL + AUTOMOTIVE 


With Research Comes Quality, With Quality Comes Leadership 
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velopment company) describe the 
formation of a clay base lubricating 
grease useful at temperatures up to 
450 to 500°F. The essential point in 
this lubricant is that the clay have 
adsorbed on its surface an oxidized 
aniline compound. 


The steps in processing such a 
product are: 

(a) forming a clay hydrogel; 

(b) adding thereto 20-200 per 

cent by weight, based on the 

clay, of aniline, whereupon ani- 


Meet your steel container problems 
head on! Make VULCAN your prime 
source for STEEL PAILS AND DRUMS! 


Vulcan’s stock of full open head and 
tight head pails assures prompt ship- 
ment of all popular styles and sizes! Huge 
warehousing facilities enables Vulcan to 
fill your pail needs fast . . . whether you 
order a carton, a truckload, or carloads. 
Vulcan also . ecializes in fast shipment of 
15, 120 Ib., 55 gallon and larger steel 
drums in ‘path open and tight head styles 
with a variety of fittings and accessories. 
Hi-Bake linings for the protection of a wide 
variety of products are available on both 
pails and drums, or if none is presently 
available, Vulcan will work with you 
in developing a new lining. Vulcan 
also manufactures 55 gallon 

Agitator Drums. 

Call or write Vulcan today for 

further information, Dept. NL 119. 


all styles 
and sizes 
1 to SS galions 


over 43 years container experience 


VULCAN 


CONTAINERS INC. 


Bellwood, Illinois (Chicago Suburb) 

Phone: Linden 4-5000 from ether Cities 

From Chicago Phone: MAnsfield 6-7660 

in Canada: Toronto 15, Ontario & New 
Westminster (Vancouver), B. C. 

See “Pails” and “Drums” in the Yellow Pages 
Representatives in all Principal Cities 


line is adsorbed on the clay gel, 
water separates therefrom and is 
removed by mechanical separa- 
tion; 

(c) displacing the water remain- 
ing in the gel with a water-soluble 
alcohol; 

(d) adding 1-10 parts of a sili- 
cone lubricating oil thereto, with 
the amount being insufficient to 
form a cohered mass with the 
clay in the absence of alcohol, 


(e) heating the mixture in the 
presence of air at a temperature 
of 300-500°F. for 4-48 hours, 
whereby the alcohol is removed 
and aniline is oxidized on the gel 
surface; 

(f) finally adding to the heat 
treated product sufficient silicone 
oil to form a grease structure. 


For example, one kilogram of 2 
per cent hectorite clay aqueous 
slurry was acidified with 1.4 grams 
of 85 per cent phosphoric acid. To 
the mixture 40 grams of aniline was 
added followed by removal of wa- 


_ter by filtration. The resulting filter 


cake was washed with two 1000 ml. 
portions of alcohol and then dis- 
persed in another 1000 ml. portion 
of alcohol and 100 grams of DC-550 
fluid added. The alcohol was then 
removed by ev aporation and the 
mass was heated in a forced draft 
oven at 300°F. for two days. Final- 
ly, 100 grams of silicone oil was 
milled into the hard paste w ith the 
aid of a three-roll paint mill. 


The resulting product was a 
black grease of smooth texture 
which operated for 198 hours to 
failure in an ABEC bearing test at 
10,000 rpm and 450°F. A thin film 
showed 11 per cent evaporation af- 
ter 24 hours at 450°F. and 2 per cent 
of oil separation occurred in two 
hours at 300°F. 


Composition 


EP Additive for Mixed Lithium- 
Calcium Base Lubricating Greases 


A mixture of additives which 
have a synergistic EP action in 
mixed lithium-calcium base lubri- 
cating greases consist of two to five 
weight per cent of certain trialkyl 
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Two NLGI Booklets... 
“RECOMMENDED PRACTICES” 


for 
Lubricating Lubricating 


Automotive — 
Front —and— ar 


Ball Joint 
Wheel all Join 


Front 
Bearings Suspensions 


FAMED throughout the world, both of these proved and valuable aids 
give the recommended practices for application of lubricants . . . for 
automotive front wheel bearings in NLGI’s newest twelve-page booklet 
... and for passenger car ball joint front suspensions, a revised edition 
of the sixteen-page manual now in its sixth printing. Compiled by experts 
in the industry, these handy guides are clearly illustrated, with easy-to- 
read directions. They may be purchased with quantity discounts, and 
company advertising or public relations messages can be added at cost. 
Immediate attention will be given to all orders. 


PRICE LIST 
(Prices apply to both publications) 
(1) (2) (3) (4) 


Nuz ther Plain, No Company Name Company Name 

of Copies Imprint Imprinted, Black Imprinted, Red 

50 - 99 

100 - 499 $17.00, hundred $17.00, hundred $19.00, hundred 
500 - 999 $16.00, hundred $16.00, hundred $18.00, hundred 
1,000 - 10,000 $150.00, thousand $150.00, thousand $170.00, thousand 
10,000 - $140.00, thousand $140.00, thousand $160.00, thousand 


To the prices in column (3) please add a flat charge of $20.00 and to the charges in column (4) a flat charge of 
$27.00 .. . for type changes. All shipping charges posted on NLGI invoice . . . shipments made by parcel post 
unless you specify type of shipment desired. 


RECOMMENDED PRACTICES FOR LUBRICATING RECOMMENDED PRACTICES FOR LUBRICATING 
AUTOMOTIVE FRONT WHEEL BEARINGS PASSENGER CAR BALL JOINT FRONT SUSPENSIONS 
Please the above to: Please send the above to: 
COMPANY. COMPANY. 
STREET. STREET 
CITY. CITY. 
STATE STATE- 
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phosphites and 0.5 to 2.5 per cent 
of dialkyl selenides. Such combina- 
tions, which are described by Roach 
and Dilworth (U. S. Patent 2,886,- 
526, assigned to The Texas com- 
pany), are not as effective in 
straight calcium or straight lithium 
base lubricating greases. 

For example, a lubricating grease 
was prepared having the following 
composition: 18.6 w eight per cent 
lithium-calcium soap of a three to 
one mixture of hy drogenated cas- 
tor oil and stearic acid in which the 
lithium and calcium metals were 
present in a six to four ratio, 0.2 per 
cent excess lithium hydroxide, 1.4 
weight per cent glycerol (from 
the hydrogenated castor oil), 75.3 
weight per cent of a base oil com- 
prising three parts of 2-ethylhexv| 
sebacate and one part of paraffin 


Makers and Marketers of 


Mobil 
Automotive 
Products 
Mobil 
Industrial 


Oils and Greases 


150 E. 42nd STREET 
NEW YORK 17, N. Y. 


base oil having an SUS viscosity of 
100 at 100°F., 0.5 per cent of an 
anti-oxidant comprising 95 parts of 
diphenylamine and five per cent 
salicvlal amino guanidine oleate, 
three w eight per cent triamyl phos- 
phite and 1.0 per cent dialury| sel- 
enide. 


The above product, which had a 
worked penetration of 311 and 
dropping point of 332°F., had a 
mean Hertz load of 47 kg. A similar 
lubricant containing a calcium base 
soap but with the same porportion 
of the two EP additives had a mean 
Hertz load of 28 kg. Likewise when 
the soap base was lithium only, the 
mean Hertz load was 24 kg. 


Sulfonate and Sulfo-Carboxylate 
Containing Sodium Base Grease 


By dispersing a small amount each 
of a sodium salt of an oil-soluble pe- 
troleum sulfonic acid, a sodium salt 
of a sulfo-carboxylic acid and a so- 
dium soap in lubricating oil smooth 
sodium soap lubricating greases 
containing up to two per cent by 
weight of free sodium hydroxide 

can be made. Such products are de- 
scribed bv Franklin and Gebhart in 
U.S. Patent 2,889,280, assigned to 
Gulf Oil Corporation. 

A convenient source of the first 
two salts listed is Twitchell 9266 
Base which has an average composi- 
tion by w eight of 38.2 per cent min- 
eral oil; 5.8 per cent sodium sulfo- 

carboxylate; 47.4 per cent sodium 
sulfonate; 5.6 per cent water; and a 
trace of inorganic salts. 

A typical lubricating grease con- 
tains 74.71 per cent 300 at 100°F. 
oil, 8.25 per cent each of sodium 
soap of Hydrofol A-B acids and 
Hydrofol 51 acids, 6.05 per cent of 
9266 Base, one per cent pheny] al- 
pha naphthy lamine, one per cent of 
an 84 per cent concentrate of co- 
coammonium isoamyl isooctyl or- 
thophosphate in light mineral oil, 
and 0.74 per cent excess sodium hy- 
droxide. 

This product had a dropping 
point of 398 and penetrations as fol- 
lows: unworked 224, after 60 
strokes 277, and after 10,000 strokes 
233. 


Such a lubricant was made by 
charging to a pressure vessel all of 
the fatty acids, flake sodium hy- 
droxide and water, half of the 9266 
Base, and enough oil to make a soap 
concentration of 40 to 50 per cent. 
Saponification was effected at a 
pressure of 30 to 50 psi and a tem- 
perature of 300 to 330°F. before 
discharging to another kettle where 
dehydration took place at the same 
temperature. The mass was then 
cooled to 210 to 220°F. and the re- 
mainder of 9266 Base and additional 
oil were added to give a mixture 
having about 25 per cent soap. 
Cooling and mixing were continued 
until at about 180°F. the additives 
were introduced followed by more 
oil to bring the lubricating grease 
to grade. The product can be fin- 
ished with or without milling and 
drawn at about 130 to 140°F. 


Silicone Lubricating Greases 

According to Ragborg (U.S. Pat- 
ent 2,890,170, assigned to Dow 
Corning corporation) addition of 
0.01 to 0.1 per cent of benzotriazole 
to silicone lubricants imparts corro- 
sion resistance. If desired, additional 
protection against the corrosion ot 
steel is obtained by also including 
0.01 to 0.5 per cent of an anhydride 
of alkyl succinic, alkenyl] succinic, 
alkyl glutaric or alkeny] glutaric 
acids in the composition. 


Continued on page 334 
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BARRETT 
Filling 
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* 4 interchangeable measuring cyls. 
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Write for Details. 
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always 


when manufactured e packaged and shipped by 
SOWESCO...the House of CX Grease 


WHETHER. ... 
@ by Sowesco’s large, privately owned truck fleet 
@ by closely coordinated common carrier truck 
@ by expedited full carload rail service at low “in-transit” freight rates 
@ by versatile, carefully coordinated pooled carloads 


World-wide shipments of SOWESCO Products get where they're going — on time. . . and damage free. 
Yes, brands always look “brand new” when they reach SOWESCO customers. 


At SOWESCO, a carefully organized team of skilled shipping specialists, using the above-described wide variety of delivery alternatives, 
coupled with a highly automated handling system, move SOWESCO Products from warehouse to customer with the considered care and 
concern of people who understand the critical importance of prompt, damage-free deliveries. 


Every year these carefully trained specialists efficiently expedite the handling of over 120,000,000 pounds of assorted lubricant products and 
specialties — an average of approximately 200 tons daily. It’s a big job and an important one... and the careful attention to it is only 
another example of the many hidden value factors built into every one of SOWESCO’s products . . 


These are good reasons why we at SOWESCO, the House of “GOOD” Grease, >» 
again recommend that progressive branded lubricant marketers . . . look 
| behind the product... for the “HIDDEN VALUE FACTORS.” Theres only ONE Leader 


Your inquiries are all enthusiastically received and promptly handled. - 


SPECIALIZING IN THE CUSTOM MANUFACTURE OF PETROLEUM LUBRICATING GREASES AND SPECIALTIES 


SOUTHWEST GREASE & OIL CO. INC. 


2:2 wes WATERMAN CHITA KANSAS 


| 
> 
A JIFFY. METAL < Ofe) E 
“MIGHTY MIDGET” GUN GUNS AND CARTRIDGES 
es 


AREN’T YOU GLAD YOU USE 


HARCHEM 
| CENWAXES? 


Not everybody uses Harchem Cenwaxes, but if 


you do, you’ve got the drop on competitors who don’t. 


Cenwaxes are highly compatible with high 
napthenic content oils. They impart greater shear 
and temperature range stability to any multi- 
i purpose metallic soap greases. Greater 
water resistance, too. 


If you are not using Harchem Cenwaxes 

but are looking to improve your lubricants— look 
into Cenwax A (12 Hydroxystearic Acid) 

or Cenwax G (Hydrogenated Castor Oil Glyceride). 


WR/TE FOR SAMPLES 


HARCHEM DIVISION 


WALLACE & TIERNAN, INC. 
25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 


IN CANADA W. C. HARDESTY CO. OF CANADA. LTD.. TORONTO 
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For example a mixture of 250 
parts of a trimethylsiloxy end- 
blocked dimethy lpoly siloxane hav- 
ing a viscosity of 800 cs. at 25°C., 29 
parts of Santocel and 0.1 part of 
benzotriazole were mixed on a three 
roll mill. Another mixture was made 
leaving out the last ingredient. 
Cleaned copper foil was coated 
with the twe lubricants and placed 
in containers of distilled water at 
700 C. The strip coated with the 
first lubricating grease showed no 
signs of corrosion at the end of four 
weeks, whereas the copper strip 
coated with the latter product 
showed corrosion and a green coat- 
ing at inspection after six days. 


Similar results were obtained 
when other thickeners, such as lith- 
ium soaps, carbon black or copper 
phthalocyanine were used and the 
suggested additive included. 


High Temperature Lubricating Grease 


Lubricating greases which can be 
used at temperatures of 400°F. and 
above are described by Armstrong 
and Edgar in U.S. Patent 2,890,171, 
assigned to Shell Development Co. 


The fluids used are liquid dime- 
thyl silicone polymers, that is sili- 
cone fluids. The thickener consists 
of one to twenty per cent of col- 
loidally dispersed clay which has 
its surface treated with one to twen- 
ty per cent, based on the weight of 
clay, of a thermally resinified ther- 
mosetting resin. This resin may be 
formed from a phenol and an alde- 
hyde or from an amine and an alde- 
hyde. 

A lubricating grease embodying 
the above ideas was made as follows. 
Forty-seven parts by weight of 
phenol and 59.8 parts ‘by weight of 
a 38 per cent aqueous solution of 
formaldehyde, together with 25 
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parts 
were heated at 210°F., 
being stopped while the product 
was still soluble in acetone. Wyo- 
ming bentonite was dispersed in 
water and the gangue was separated 


of concentrated ammonia, 
the reaction 


from the hydrosol. Ethyl alcohol 
was used to ‘replace the water from 
the hydrosol. Fifteen parts by 
Ww eight of the clay in the form of 
the alcosol was combined with 1.5 
parts of the phenol-formaldehyde 
monomer and 83.5 parts of a dime- 
thy! silicone lubricating oil in the 
presence of an excess of acetone. 
After removing the solvent by heat- 
ing, the mixture was heated to 
450°F. for two hours to polymer- 
ize the resin on the surface of the 
clay. The mass was finally milled to 
form a lubricating grease. 


This lubricant operated in a bear- 
ing at 10,000 rpm for 113 hours to 
failure at a temperature of 450°F. 
and for 790 hours at a temperature 
of 400°F. 


Complete coverage of the new 
Charlotte “G” Series and “ND” 
Series Colloid mills may now be ob- 
tained from a recently released 
Chemicolloid Laboratories, Inc. 
catalog. 

The mills, with design features 
from one horse power to 125 h. p- 
are available in cast semi steel and 
stainless steel (type 316) for lubri- 
cating grease process applications. 
New rotary shaft seals require less 
maintenance on difficult products 
and service and construction min- 
imized clean-up time. All units can 
be modified for specific applica- 
tions, upon request. 

The new series is described in an 
eight-page brochure which may be 


Industry News 


obtained by writing Chemicolloid 
Laboratories, Inc., 55 Herricks 
Road, Garden City Park, Long Is- 
land, New York. The company 
welcomes 1 inquiries. 


Alpha-Molykote Announces 
New Gear Lubricant 


Molykote Type 223X, a new 
heavy -duty gear lubricant available 
in SAE 90 and 140 grades, has been 
announced by the Alpha-Molykote 
corporation, Stamford, Conn. 

Made from the highest quality 
solvent-refined paraffin base stock 
plus a special formulation of E. P. 
additives which include Molykote 
Type M-55, the new Type 223X is 
designed to provide satisfactory lu- 


Stock oils get there 
fast...when you get 
them from Sohro! 


For prompt delivery of stock oils, 

it will pay you to make Sohio your 
source of supply. And Sohio offers 

a complete line of stock oils — paraffin 
or solvent — to completely meet your 
needs. Contact us now! 


MIDLAND BLDG. CLEVELAND 15, OHIO 


NOVEMBER, 1959 
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brication wherever the following 
problems are encountered: 


(a) gear cases operating at ex- 
cessive frictional tempera- 
tures; 

(b) unsatisfactory wear life; and 

(c) gears loaded beyond the rec- 
ommendations of the gear 
manufacturer. 

The new gear lubricant has equal- 

ly good load carrying ability 
through the entire range from the 


lowest to the highest sliding veloci- 
ties and it is most effective in re- 
ducing wear. 

Molykote Type 223X has a vis- 
cosity index of 100. Its flash point 
is 390°F. and its fire point is 420°F. 
Its specific weight is 7.5 pounds per 
gallon; has a pour point at O°F., 
contains a foam depressant, and is 
corrosion and oxidation inhibited. 

For complete details write the 
Alpha - Molykote corporation, 65 
Harvard avenue, Stamford, Conn. 
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Sir I. Z. Newton discovered gravity in 1444 when he stepped 
on a banana peel in Piccadilly Circus. The unexpected 
reduction in friction and the nasty fall 
that followed also led to the discovery 


of the world’s first lubricant — 
“Banana Oil’’! 


True False 


/, 


The answer of course 
is “False’’ but for 
any problem of fric- 
tion involving ma- 
chinery, Cato has the 
“True” answer. 
Your customers lubrication problems 


just slip away when they use Wanda 
products or our custom-made oils and 
greases made to your specifications. 
They'll get champion results from any 
product in our complete line which 
includes lithflex, emerald gun, pres- 
sure gun, viscid lube, heavy duty oil, 
brake fluid, anti-freeze, and industrial 
oils. Customer satisfacton means 


FAST TURNOVER and 
ig 


47 CATO OIL & GREASE CO. 


R 


< 1984 Oklahoma City 1, Okla. CE 2-6115 


Marketing Division of API 
Distributes Leaflet 


More than one million copies of 
a new leaflet on “How to Select 
the Proper Kind of Motor Oil” 
have been ordered by oil companies 
for distribution to their customers, 
the Marketing Division of the 
American Petroleum Institute has 
announced. 


The four-color leaflet illustrates 
the API Service Classifications 
which determine the kind of motor 
oil a customer should buy in order 
to prolong new engine condition 
and get the best performance from 
his car. 

It also contains the new API 
crankcase oil change recommenda- 
tions which urge the customer to 
change his oil “in winter—every 
30 days, in summer—every 60 days, 
but never to exceed 2,000 miles.” 


The rate at which oil deteriorates 
due to contaminants depends on 
driving conditions, tne leaflet states. 
It points out that “the usual short- 
trip, stop-and-go driving is now 
recognized by both the automotive 
and oil industries as the most severe 
from the standpoint of oil deterior- 
ation.” 


It is expected the leaflet will re- 
ceive direct mail and credit card 
enclosure use in addition to service 
station distribution. 


New Booklet Issued 
By API 


A new booklet entitled ‘Petro- 
leum Marketing —Yesterday and 
Today’ has been issued by the Mar- 
keting Division of the American 
Petroleum Institute. 


The fourteen-page booklet pro- 
vides an overall view of the indus- 
try’s products and the typical chan- 
nels through which they are mar- 
keted. It includes a brief descrip- 
tion of marketing techniques of 
yesteryear and contrasts them with 
present-day operations. 


The booklet was prepared as a 
means of answering general ques- 
tions on marketing from students 
and teachers, as well as persons as- 
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sociated with the industry. It con- 
tains capsule discussions on such 
topics as: the marketer’s job, the 
service station, integrated and non- 
integrated marketers, specialties 
and petro-chemicals, and the con- 
sumer—the marketer’s master. 


Copies of the booklet (API Publ. 
1532) are available free to nineteen 
copies from Division of Marketing, 
American Petroleum Institute, 50 
West 50th Street, New York 20, 
N. Y. A charge of fifteen cents 
each will be made on orders of 
twenty or more copies. 


Second Edition of Book 
By H. H. Zuidema 


A second edition of Performance 
of Lubricating Oils by H. H. Zui- 
dema has been issued by Reinhold 
Publishing corporation. The author 
is a member product applica- 
tions department of Shell Oil com- 


Fverything that moves 


‘DEPENDS ON GREA SE! 


Almost everything 
that moves either in actual opera- 
tion or in the process of its making 
... from gate hinges to tractor 
wheels . . . depends upon grease. 
That is why lubricants should be 
bought with care. You can always 
depend upon Deep Rock highest 
quality greases and lubricants. They 
are manufactured to give top lu- 
brication to all moving parts. 


-KERR=McGEE 


OIL INDUSTRIES, INC. 


306 N. ROBINSON + OKLAHOMA CITY 
PHONE RE 9-0611 ; 


NOVEMBER, 1959 


pany and his new edition summar- 
ized and evaluates a wealth of data 
on the performance characteristics 
of lubricating oils under various 
conditions. 

The book, first published seven 
years ago, now covers sections on 
multigrade motor oils, fretting 
wear, and paper chromatography. 
It is a monograph series of the 
American Chemical Society. 

The book may be purchased from 
Reinhold at 430 Park Avenue, New 
York 22. The price is $7.00. 


Forma Cloud and Pour Units 


Forma Scientific introduces 
newly designed, Low Cost, Cloud 
and Pour Units, specifically to 
ASTM D 97 Standards. 


New Aluminum Block Bath 
eliminates use of liquids, resulting 
in smaller load for refrigerating 
system to handle, giving fast pull- 
down rate. New Aluminum Block 
Bath also gives greater accuracy of 
bath temperature and uniformity of 
temperature in test chamber. Com- 
pressors hermetically sealed in oil 
gives noiseless, vibration-free opera- 
tion. 

May be purchased in multiple 
units or units supplementing exist- 
ing equipment especially in lower 
temperature ranges. 


Forma Offers 
Scale Model 


Forma Scientific offers a one- 
fourth scale model grease worker 
conforming in every detail to 
ASTM D 1403-56 T. The unit, 
powered by a gear reduction motor 
to provide an output of 60 double 
strokes per minute, has an important 
added feature in a variable speed 
control that enables the user to ad- 
just the speed to 60 double strokes 
per minute when working grease of 
any consistency. All working parts 
are made of stainless steel. Motor 
and drive mechanism are housed in a 
polished stainless steel case, mount- 
ed on heavy base polished alumi- 
num. 115 volts—60 cycles. 

For further information: Forma 
Scientific, Inc., Box N 543, Mari- 
etta, Ohio. 


Bulletin on Separaids 
Available from Sonneborn 


A new bulletin on Separaids—a 
family of products that aids in de- 
waxing and deoiling of lube oil so- 
lutions—is available from L. Sonne- 
born Sons, Inc., New York, New 
York, petroleum refiner and manu- 
facturing chemist. 


The Separaids—Separaid C and 
Separaid F—have prov ed highly ef- 
fective in dew axing where centri- 
fuge or filtration is used. In addi- 
tion, both can be applied in deoiling 
petrolatum and wax stocks, yielding 
a wax which is harder and which 
has a higher melting point. 


Complete application and _ test 
data on Separaid C and Separaid F 
are contained in the bulletin. 


Copies of the bulletin may be ob- 
tained by writing L. Sonneborn 
Sons, Inc., 300 Park Avenue South, 
New York 10, New York. 


HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 
Increased film strength 
Increased lubricity 
Improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces 
Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibits 
corrosion 
Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 
Liquid Liquid Solid 
30% Pb 33% Pb 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 


are available to help you adapt these 
products to your specific needs. 


TwEHARSHAW CHEMICAL‘. 


1945 E. 97th Street ¢ Cleveland 6, Ohie 
Branches In Principal Cities 
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Kenneth B. Wood 
Appointed Manager, 
Lubrication Development 
For Climax 


Appointment of Kenneth  B. 
Wood, Jr. as manager of lubricant 
development was announced by 
Reuel EF. Warriner, vice president 
sales of Climax Molybdenum com- 
pany, a division of American Metal 
Climax, Inc. His responsibilities will 
be to develop new applications and 
markets for Molysulfide lubricants. 


Mr. Wood brings with him many 
years of experience in the oil indus- 
try, beginning as a trainee with the 
Texas Co.'s foreign sales depart- 
ment. Early in 1951, he was recalled 
to active duty with the Navy for a 
two year period and served ‘in sev- 
eral capacities dealing with fuel and 
oil supply. Upon his release from 
active duty, he joined the Cities 
Service Oil Co. as an industrial sales 
engineer. 

For three years, Mr. Wood was 
manager of lubricant sales for Cities 
Service Oil Co. in the New York 
region, and for the past year he has 
served as assistant manager—lubri- 
cant development, for Climax. Mr. 
Wood succeeds Mr. FE. FE. Smith 
‘ who will continue as manager— 


chemical sales, with responsibility 
for all commercial sales activities in- 
cluding promotion and handling of 
all commercial contact with cus- 
tomers and distributors. 

Mr. Wood, a resident of Mt. Kis- 
co, New York, is a graduate of the 
University of Virginia, a member 
of the American Society of Lubri- 
cation Engineers and NLGI’s tech- 
nical representative. He was a Na- 
val aviator during World War Il 
and is a former lieutenant com- 
mander in the Naval Reserve. 


Wallace & Tiernan Adds 
To Harchem Staff 

Charles H. Rybolt, vice president 
in charge of chemical divisions for 
Wallace & Tiernan Inc., announces 
the following additions to the 
Harchem division staff. 

Bruce Ainsworth, formerly with 
the chemical company of Celanese 
Corporation of America, has been 
appointed assistant to the vice presi- 
dent—chemical divisions. has 
been assigned to the Harchem divi- 
sion with headquarters in Belleville, 
New Jersey. The division operates 
a plant in Dover, Ohio, manufactur- 
ing fatty acid compounds, sebacic 
acid and plasticizers. Howard Ab- 
bott continues as vice president of 
Harchem. 


SPECIAL PROCESS OILS 
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Never Underestimate 
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Protective Lubrication 
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People in the Industry 


Dr. Jay Quinn, formerly with the 
Reading testing laboratory, Read- 
ing, Penna., has been appointed as- 
sociate director of research for 
Wallace & Tiernan. He will be re- 
sponsible for all Harchem division 
research activities. 


G. L. Howard Joins Delta 
Petroleum Co. 

Delta Petroleum company is 
pleased to make the announcement 
that Grover L. Howard has joined 
Delta of New Orleans as domestic 
sales manager. Howard was also 
elected vice-president of Petroleum 
Packers, Inc., Delta’s affiliate in 
Tampa, Fla., and will make his 
home in that area. 
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Available!......... 


Manufacture and Application of 


LUBRICATING 
GREASES 


by C. J. Boner 


Chief Research Chemist 


Battenfeld Grease and Oil Corp. 


982 


FACT-FILLED PAGES 
IN THESE 


23 


BIG CHAPTERS 


Introduction 

Structures and Theory 

3 Additives Other Than Structural Modi- 
fiers 

4 Raw Materials 

5 Manufacturing Processes 

6 Equipment for Lubricating Grease Man- 
ufacture 

7 Aluminum Base Lubricating Greases 

8 Barium Base Lubricating Greases 

9 Calcium Base Lubricating Greases 

10 Lithium Base Lubricating Greases 

11 Sodium Base Lubricating Greases 

12 Lead Soap Lubricating Greases 

13 Strontium Base Lubricating Greases 

14 Miscellaneous Metal Soaps as Compo- 
nents of Lubricating Greases 

15 Mixed Base Lubricating Greases 

16 Complex Soap Lubricating Greases 

17 Non-Soap Thickeners for Lubricating 
Fluids 

18 Fillers in Lubricating Greases and Solid 
Lubricants 

19 Residua and Petrolatums as Lubricants 
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20 Analysis of Lubricating Greases 

21 Tests of Lubricating Greases and Their 
Significance 

22 Application of Lubricating Greases 

23 Trends in Lubricating Greases 
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982 pages 


$18.50 prepaid 


Here in one giant volume . . . the most complete storehouse of information ever 
published on the composition, properties and uses of lubricating greases! 


The book begins by describing in detail the structure and theory of lubricating 
greases. Then follow chapters on the various raw materials, processes and manufac- 
turing equipment. Lubricants containing specific thickeners, including such recent 
developments as lithium soaps, complex soaps and non-soap gelling agents, receive 
special attention. 


Of major interest is the large section on present uses and future trends of lubricating 
grease products. Here you'll find the complete details of when, where, and how to 
apply a specific lubricant for any given purpose. 

Everyone concerned with the preparation or use of grease lubricants will find 
Boner’s book of enormous practical value. Manufacturers and lubricating engineers 
will find here a complete breakdown of the effects of each ingredient of treatment 
upon the characteristics of the final product, and a full explanation of the physical 
and chemical methods used in measuring these characteristics. Suppliers of fats, oils, 
additives, thickeners and other raw materials will gain new ideas for future product 
research and development. In addition, users of grease products will learn the proper- 
ties of available lubricants and the major purposes that each fulfills. 


MAIL THIS HANDY ORDER COUPON TODAY! 


NLGI SPOKESMAN 
4638 J. C. Nichols Parkway 
Kansas City 12, Missouri 


Please rush me a copy of Boner’s MANUFACTURE AND APPLICATION OF LUBRICATING 
GREASES. 
am enclosing $18.50 
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Monsanto Establishes New 
Executive Position 


Monsanto Chemical company has 
indicated its increasing stake in pe- 
troleum chemicals and functional 
fluids by establishing a new execu- 
tive pesition of product director 
for these compounds in its organic 
chemicals division. 

Reinhard S. Wobus of Belleville, 
Ill., former technical production 
manager of the division, has been 
appointed to the new post. 

In making the appointment, Rob- 
ert M. Morris, Monsanto vice presi- 
dent and general manager of the 
division, said that its rapid growth 
has made the product director's 
function necessary. The division’s 
total sales have more than doubled 
during the past ten years. Petroleum 
chemicals and functional fluids have 
substantially contributed to this in- 
crease, Morris said. 

As product director, Wobus is 
administratively responsible for 


FISKE BROTHERS 
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NEWARK, N. J. 
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both the continuing growth and 
profitability of the division's petro- 
leum chemicals and functional fluids 
program. He reports to the assist- 
ant general manager and is responsi- 
ble for planning, recommending, 
coordinating and evaluating the ef- 
forts and results of the division’s 
research, development, engineering, 
manufacturing and sales functions 
in behalf of his product group. 

Morris pointed out that the prod- 
uct director’s job is that of deter- 
mining and recommending what is 
to be done for his products from 
the various departments. How they 
go about the job is up to them. 

Commenting on his new position, 
Wobus said that all aspects of Mon- 
santo’s functional fluids and petro- 
leum chemical program should 
benefit from the more effective 
effort that can be attained through 
closer administrative guidance 
which the division general manager 
himself no longer has time to pro- 
vide. 

Wobus is a native of St. Louis 
and received a BS degree in chemi- 
cal engineering in 1931 and a MS 
degree in chemistry in 1933, both 
from Washington university. He 
joined Monsanto as a production 
supervisor in 1933 and served in 
production becoming plant man- 
ager of the company’s Norfolk, Va., 
plant in 1938 and manager of the 
W. G. Krummrich Plant, Mon- 
santo, Ill., in 1950. 

He became technical production 
manager for the organic division in 
August, 1955, and held that position 
until becoming product director 
last month. 


Sunland Elects Berg as 
Executive Vice-President 


G. A. Olsen, President of Sunland 
Refining Corporation, announced 
the recent election of Mr. Ole Berg, 
Jr., as executive vice-president of 
the corporation, as well as a member 
of Sunland’s board of directors. 

Mr. Berg began his oil career with 
the Unior Oil company of Califor- 
nia in 1921, remaining with that 
company in various positions until 
he became vice president. 


In 1948 he resigned from Union 
Oil to join the British-American Oil 
company, of which he became pres- 
ident in 1951, and was also president 
of the British-American Oil Pro- 
ducing company with headquarters 
in Dallas, Texas. Mr. Berg was also 
a director of the Bank of Nova 
Scotia with branches throughout 
Canada. 

Mr. Berg has been active in civic 
and petroleum organizations; is a 
past president of the Kiwanis club 
of Portland, Oregon; a member of 
the Jonathan club in Los Angeles; 
and a member of the American Pe- 
troleum Institute. 


Foote Names Regional 
Sales Managers 


John D. Clark has been named 
sales manager, eastern region and 
Douglass S. Collins, sales manager, 
southern region, it was announced 
by Boyd E. Cass, general sales man- 
ager, Foote Mineral 
Philadelphia. 


Clark, who has been with the 
company since 1943, was formerly 
manager of ceramic sales. He will 
remain at the company’s German- 
town offices but will assume re- 
sponsibility for sale of all standard 
Foote products in the eastern 
United States. 

Collins, who has been with the 
firm’s electromanganese operation 
since 1942 will continue to operate 
from Foote’s Knoxville, Tennessee 
office. Prior to his promotion, he 
had held important positions in 
sales and purchasing. 


The 
C. W. Nofsinger 
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Lithium is a living idea at Foote 


Take a unique product like lithium . .. add about 
13,000 handy chemical, physical, and metallur- 
gical references . . . stir in a few dozen well- 
seasoned scientists . ..add a dash of urgency and 
a few well-nigh insurmountable problems... 
then simmer for long hours, days, weeks, months, 
and years . . . in the laboratory, at the conference 
table, in the corridors, over coffee, on the way 
home . . . just about anywhere!—and you'll 
come mighty close to the way the men at 
Foote Research make lithium a living and 
growing reality in chemistry, metallurgy, ce- 


FOOT & 


ramics, nuclear energy, and other industries. 

You can share in this living reality by in- 
vestigating the possibilities of using lithium 
in your product or process. Your queries will 
be reviewed by men who know the facts and 
know a good bit about applying them. An 
ideal way to get your investigation started is 
to write for Chemical and Physical Properties 
of Lithium Compounds. This informative data 
book is available on request to Technical Lit- 
erature Department, Foote Mineral Company, 
402 Eighteen W. Chelten Bldg., Phila. 44, Pa. 


MINERAL COMPANY 


LITHIUM METAL, CHEMICALS, MINERALS « ELECTROLYTIC MANGANESE METAL « NITRELMANG ¢ HYDROGEN-REMOVED ELECTROMANGANESE « RIMEX 
MANGANESE SULPHIDE ¢ WELDING GRADE FERRO ALLOYS « COMMERCIAL MINERALS AND ORES « ZIRCONIUM, TITANIUM, HAFNIUM (IODIDE PROCESS) 
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MEATER PUMP SACKET PUMPS 


MILL AND DEAERATOR 


H in ifi i | 
and How it Impiities Grease aking 


The Stratco contactor is a highly efficient 
mixing device and when combined with the 
heating and cooling system shown above 
provides extremely close control of reaction 
temperature. With intimate contact between 
reactants and controlled temperature, very 
short batch time cycles are required. 


Compared with other systems, Stratco 


STRATFORD 


grease plants produce more uniform greases 
with less soap and require less laboratory 
control. 

A complete Stratco plant layout is il- 
lustrated above. Equipment is adaptable to 
modernization programs as well as new in- 
stallations. Specific equipment recommen- 
dations made without obligation. 


Corporation 


612 West 47th St. 


PETROLEUM REFINING ENGINEERS 


Kansas City 12, Mo. 


PACKAGING 


7-4 
Zanes 
Purge 
Was | 
: 
q 
J 
e 


